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CIENCE 


THE DEPENDENCE OF PROGRESS IN 
SCIENCE ON THE DEVELOPMENT 
OF INSTRUMENTS} 

Our civilization is requiring for its 
physical welfare a more and more intimate 
knowledge of nature’s forces. It is de- 
manding this knowledge faster than it is 
being produced as a by-product in our edu- 
cational institutions. Scientific investiga- 
tion is becoming a large business. Govern- 
ments have established research laborato- 
ries; private individuals have endowed 
others; universities are making more 
strenuous efforts than ever to encourage 
research and to make it a real part of their 
function; and commercial enterprises are 
finding it profitable to establish research 
laboratories on a large scale, not being able 
to wait for the random discoveries from 
other sourees. These facts, alone, show 
that science is rendering an indispensable 
service. 

The factors which are involved in the so- 
lution of scientific problems are in part 
mental and in part physical. Long experi- 
ence has taught that however much we may 
owe to the great minds that evolve basic 


generalizations and hypotheses, real prog- 


ress in science ultimately rests on the es- 
tablishment of facts. Our reasoning fac- 
ulties, by themselves, are unable to cope 
with the complexity of the physical world, 
and are sure to stray from reality unless 
they are continually guided by observation 
and experiment. Galileo with his experi- 
mental methods contributed more to sci- 


1 Address of the vice-president and chairman of 
Section B—Physics, American Association for the 
Advancement of Science, Columbus, December, 
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ence than did all the generations preceding 
him. 

Observations made with our unaided 
senses limit us to the most superficial as- 
pects of natural phenomena; but when we 
bring scientific instruments to our aid, we 
throw off these limitations. Not only are 
we enabled to observe more accurately and 
more systematically all that our senses 
ordinarily perceive, but we become endowed 
with new senses that open up fields of 
knowledge of which otherwise we could not 
even have dreamed. This broadened vi- 
sion constantly brings to light new prob- 
lems for solution, necessitating new meth- 
ods and greater refinement. 

The greater the advancement in any 
branch of science, the greater must be the 
development of the apparatus that is em- 
ployed. The two are necessarily interde- 
pendent. The instrument is to a great ex- 
tent an index of the state of the science. 
The greater the precision with which we 
can make our observations and measure- 
ments, the surer we are of keeping on the 
right path in our interpretation of the 
phenomena concerned. 

I desire to lay some emphasis on this 
close relationship that exists between the 
evolution of our ideas and the develop- 
ment of instruments used in science, and I 
wish to make some suggestions as to how 
greater efficiency in our work may be at- 
tained. 

My first purpose will be accomplished 
by some citations from the history of our 
science. Let us first recall some simple 
cases in optics. 

Converging lenses are said to have been 
found in the ruins of Nineveh and must 
have been made long before the manufac- 
ture of glass. They were certainly used at 
an early date by the Greeks. But the dis- 
covery of the combination to form a tele- 
scope was not made until 1608; and Galileo 


light blackened it. 
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soon after constructed telescopes magnify. 


ing 30 diameters, which at once led him i 
important discoveries. The compound 
microscope originated at about the same 
time. Without achromatic lenses, both of 
these instruments were very imperfect, 
The possibility of making an achromati: 
lens occurred to Newton, but reliance on q 
single unfortunate experiment led him ty 
discard the idea. The construction of such 
lenses by Dollond, in 1757, marks the be. 
ginning of a great epoch in the develop. 
ment of optical instruments. 
necessary to mention the gradual develop. 
ment of various combinations of lenses io 
bring to mind a great array of most im. 
portant discoveries which they have made 
possible, not only in physics, but also in 
astronomy, in biology, in medicine, and in 
every natural science. 

The pin-hole camera, which led to the 
idea of photography, was devised in the 
second half of the sixteenth century. After 
the image was rectified by means of a 
mirror and its sharpness and brightness 
inereased by substituting a lens for the 
pin-hole, this was used quite generally by 
landscape painters. What flight of imagi- 
nation to believe that that observed image 
could ever paint itself! If the idea oc- 
curred to some it was brushed aside as a 
fancy and a dream. Such an accomplish- 
ment must forever be beyond the reach of 
man! No manipulation of machinery 
could bring about such a marvel. No 
known forces of nature could be employed. 
But, as often happens, means were s002 
found, and what had been considered im- 
possible was realized. 

Even before the discovery of the camera 
obscura the alchemist Fabricius (1556) 
made silver chloride, and observed that 
He found that an 
image of an object imprinted itself upon 
it. This had no significance to him, how- 
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ever, and the discovery, although pub- 
lished, was for the time forgotten. More 
than two hundred years later (1777), 
Scheele made images imprint themselves on 
paper that had been saturated with a solu- 
tion of silver chloride, but these images 
disappeared when exposed to light. Fi- 
nally, Niepee, in 1827, produced perma- 
nent photographic pictures on metal, and 
Daguerre improved the method in 1839. 

Becquerel and Draper in 1845 independ- 
ently photographed the Fraunhofer lines, 
this being the first application of photog- 
raphy to scientific research. Since that 
day photography has become one of our 
important new senses and an indispensable 
instrument of research. Even the long- 
sought color photography is now a reality. 

Spectroscopy presents a good illustra- 
tion of our subject. That rainbow colors 
are produced by edges of glass plates was 
known from the beginning of the Christian 
era. Glass prisms were manufactured in 
the seventeenth century, and attempts 
made to explain the production of the col- 
ors resulted in the solution given by New- 
ton, in 1672. 

Wollaston, in 1802, observed seven dark 
lines in the solar spectrum, but Fraun- 
hofer by making larger and better prisms 
and by using a telescope was enabled to see 
‘countless’? numbersof them. He also dis- 
covered the bright line spectrum of sodium, 
_ Superposed, however, over the continuous 
spectrum of the heated carbon particles 
present in the flame. He was also the first 
to make and to use the diffraction grating 
and to measure the wave-length of sodium 
light. No explanation of the dark solar 
lines was given, however, for forty years. 
After the invention of the Bunsen burner 
in 1857 many substances could be easily 
vaporized, and spectral lines were obtained 
free from the continuous spectrum which 
confused previous experimenters. Thus 
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spectrum analysis was developed, and the 
true nature of the dark lines in the solar 
spectrum soon afterwards demonstrated. 
The possibility of detecting the motion of 
stars by the shifting of the spectral lines 
was considered. This, however, could not 
be done with the instruments then avail- 
able. Nothing more could be accomplished 
until diffraction gratings were much im- 
proved. 

The original gratings had been con- 
structed of wire, and later they were made 
with scratches on glass. These were soon 


perfected sufficiently so that in 1868 Hug- 


gins detected the shifting of the dark lines 
in stellar spectra, beginning a new era in 
the study of astronomy. The further per- 
fection of these gratings has been most re- 
markable and the results obtained with 
them of the highest importance. Even now 
we feel the need of a still higher resolving 
power. The problem was, and still is, to 
get the lines equally spaced with sufficient 
accuracy for a large number of successive 
lines. In about 1870, the Nobert gratings, 
previously used, were replaced by those of 
L. M. Rutherfurd (1816-1892), who finally 
made gratings on speculum metal, with a 
resolving power of 10,000. Rowland (1841- 
1901) then succeeded in making gratings 
with a resolving power of 150,000, which 
advance revolutionized spectroscopy. The 
gratings now made with the Rowland en- 
gine have a resolving power of about 400,- 
000, and the 10-inch Michelson grating, 
600,000. These recent improvements in the 
ruling of the grating, with the added aid of 
photography, are extending far the limits 
of a fertile field of research and amassing 
valuable data for the ultimate demonstra- 
tion of atomic structure. The time taken 
through a long number of years to con- 
struct an accurate screw was most prof- 
itably spent. The same amount of time 
employed in the taking of observations, in 
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making hypotheses, or in formulating gen- 
eralizations, could not have produced re- 
sults of like significance. It is to be hoped 
that the probable limit attainable by the 
present method of construction may be 
reached, and that we may soon have a 20- 
inch grating with a resolving power of 
more than a million. 

A technique for making metallic replicas 
of gratings is highly desirable and should 
be attempted. The few good gratings that 
can be obtained only after years of pains- 
taking preparation should be indefinitely 
reproduced. 

Turning for a moment to the subject of 
temperature, we find that the first ther- 
mometer was devised by Galileo and con- 
sisted of a glass bulb with an attached tube 
whose end dipped into water. It meas- 
ured temperature changes with an accu- 
racy far greater than our heat sense could 
estimate it, and was truly a wonderful in- 
strument. It made the sense of sight serve 
the function of the heat sense, and did it 
better. The original instrument was af- 
fected by changes of atmospheric pressure 
and had an arbitrary scale. These defects 
were gradually overcome. The bulb was 
filled with water and the tube sealed. The 
present fixed points, after many others had 
been tried, were finally adopted. Mercury 
was selected as the most suitable liquid for 
general purposes. The material of the bulb 
has received due attention, and many modi- 
fications of the thermometer for various 
purposes have been devised. It is doubtless 
the most common scientific instrument in 
use. The development of the mercury 
thermometer has made itself felt in every 
line of research. 

Other means for measuring temperature 
have been devised. Resistance thermom- 
eters, thermocouples, bolometers, and a vari- 
ety of radiation pyrometers, have made 


SCIENCE 


[N. 8. Vou. XLIII. No, 1102 


possible investigations beyond the reach of 
the mercury thermometer. 
The development of the nitrogen ther. 
mometer and of the thermodynamic seale has 
placed temperature measurements on a stil] 
more scientific basis. The thermodynamic 
scale has quite recently been extended to 
1,550° Centigrade; and all measurements 
beyond that are still extrapolations based 
on the law of the thermocouple up to the 
melting point of platinum (1,775° C.), ang 
on the two laws of radiation for higher 
temperatures. 
The range of temperatures at our con. 
trol for the study of natural phenomena 
extends from about two degrees Centigrade 
above absolute zero to 4,000 degrees, the 
outer limits being attainable through the 
invention of the liquid air machine and 
the electric are. The oxidation of all mate- 
rials at high temperatures has made the 
use of the electric are impossible for most 
purposes. <A recently devised furnace has 
overcome this difficulty, enabling experi- 
ments to be made in any gaseous atmos- 
phere up to 1,600 degrees Centigrade; and 
also produces any temperature nearly up 
to that of the electric are. The bombard- 
ment by cathode rays gives promise of the 
development of extremely high tempera- 
tures for experimental work in a vacuum. 
The attainment of the lower limit of tem- 
peratures has made possible the most won- 
derful discovery of ‘‘superconductivity,”’ 
which, with the investigations on conduc- 
tivity at high temperatures, adds most sig- 
nificant data toward the development of 
the theory of electric conduction. 
The bellows, the siphon, the water pump, 
the fact that water is supported in a filled 
inverted bottle when its mouth is in water, 
and various other phenomena, were €x- 
plained on the principle that ‘‘nature ab- 
hors a vacuum.’’? The invention of the 
barometer by Torricelli (1643) almost 
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‘mmediately enabled Pascal (1647) to 
prove the falsity of this principle and to 
establish the correct foundation for the 
theory of hydrostatics. 

The invention of the air pump made pos- 
sible a whole series of investigations. Re- 
cently we have been impressed with the 
invention of several forms of pumps which 
enable us to obtain very high vacua with 
great ease and rapidity. The importance 
of such appliances must not be overlooked. 
Time is a most important asset for the in- 
vestigator. 

I wonder whether we appreciate what we 
owe to the great accessibility and continual 
improvement in manufactured materials. 
What a luxury we have in insulated wire! 
How could we do without glass tubing! 
We recall with what difficulty Pascal pro- 
cured a tube for repeating Torricelli’s ex- 
periment. Now we have even quartz tubing 
and quartz vessels of all kinds. The recent 
discovery of producing tungsten in a duc- 
tile form has made that element indispen- 
sable for some purposes. Fibrox, a new 
material not yet purchasable, is an improve- 
ment on all heat insulators. Manganin 
wire, with its application to all kinds of 
electrical instruments, has made electrical 
measurements of high precision compara- 
tively simple. But it is not necessary to 
enumerate further. 

Turning now to electricity for our ex- 
amples, we find that the electroscope has 
developed from the pith balls and the 
simple gold leaves into a variety of very 
sensitive instruments, and the Thomson 
quadrant electrometer, into that of Dole- 
zalek. The string electrometer makes it 
Possible, for the first time, to measure rapid 
changes of a charge. 

One of the great conveniences of a mod- 
ern laboratory arises from the high state of 
Perfection of current-measuring instru- 
ments. Galvanometers which are already 
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highly developed are still continually being 
improved. In the moving coil galvanom- 
eter higher sensitivity is being attained, 
and efforts are being directed specially to 
obtaining a greater constancy in the zero 
reading and a greater uniformity of the 
radial field. The development of the gal- 
vanometer and of the methods of its stand- 
ardization are of extreme importance to 
research. 

The electric condenser, which was first 
made without regard to absorption, has 
gone through the stage where it was con- 
sidered an improvement to saturate the 
dielectric with moisture, then where, in the 
process of construction, the condenser was 
boiled in a vacuum; to the present method 
of boiling at the highest possible tempera- 
ture, and then subjecting to high pressure. 
Many problems in the development of the 
condenser still remain to be solved. The 
better elimination of the absorbed charge 
would add greatly to its use as a precision - 
standard for the measurement of the elec- 
tric quantity, and would be of great im- 
portance wherever condensers are employed 
with alternating currents. 

The recent developments for excluding 
moisture from resistance coils, and for 
rendering them free from capacity and self 
inductance, show that advancement even 
in the construction of resistance standards 
is still in progress. 

The Crookes’ tube has resulted in the dis- 
covery of the X-rays, which are now prov- 
ing of such great service not only in medi- 
cine, but in the study of atomic structure 
and of atomic distributions in crystals. 

The human voice was first transmitted by 
electricity in 1876. The rapid conquest, 


since that time, of the almost insurmount- 
able obstacles of long-distance telephony 
has been due to progress in many lines of 
research and to the large number of workers 
striving for the same end. The present 
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transcontinental telephone line is 3,400 
miles in length and transmits speech with- 
out distortion. The chief factors that have 
contributed to this result are the Bell re- 
ceiver, the microphone, the coils for pre- 
venting voice distortion, and finally the in- 
vention of the thermionic amplifier. 

The twenty-fifth day of January of this 
year marks the beginning of transconti- 
nental telephony by wire and September 29 
that of transcontinental telephony without 
wires, both great achievements having been 
accomplished in our own country and since 
our last annual meeting. 

The experimental proof that the con- 
denser discharge is oscillatory and Max- 
well’s (1831-1879) theory of electromag- 
netic waves led Hertz (1857-1894) to devise 
the apparatus which demonstrated the 
existence of such waves. The value of these 
purely scientific efforts is seen in the result. 
It was found that connecting one end of 
the vibrating system to the earth and the 
employment of long antenne improved the 
sending power of the transmitter; and the 
development of detectors improved the re- 
ceiving apparatus. We have then, as appli- 
cations, the wireless telegraph which is 
rendering such unusual service ; and finally, 
with the development of the thermionic 
amplifier, already mentioned, the wireless 
telephone which has so recently enabled 
the human voice to travel across our conti- 
nent and beyond to Honolulu, a distance 
of 4,850 miles. 

A modest-looking little bulb containing 
a stream of almost inertialess particles 
known as the thermionic current would 
hardly have been suspected of being able to 
bring about, as it has, so important a step 
in the development of long-distance tel- 
ephony of both kinds. By means of this 
little instrument, or rather many of them, 
the energy of the original telephonic cur- 
rent can be increased many billion times, 
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which is then transformed, in part, into 
ether tremors and sent in all directions 
across oceans and continents and there 
transformed again, reproducing the orig. 
inal speech without distortion. Our sense 
of appreciation seems to have been hard. 
ened by many and great successes. We 
seem to be stunned, unable to comprehend 
fully the significance and the greatness of 
such a marvelous achievement. 

Apparatus has been devised for the 
counting of both the alpha and the beta 
particles, and the existence of atoms has 
been demonstrated beyond question. The 
simplicity of the apparatus devised by 
C. T. R. Wilson for making visible the 
paths of the alpha and the beta particles, 
atoms and the minute pieces of atoms, 
makes us wonder whether anything is im- 
possible, providing we have the genius to 
devise the proper instruments. 

Radioactive substances would be explod- 
ing with stupendous violence, and their 
quivering atoms be sending ether pulses 
into space, a whole world of great activity 
about us, and we should be in complete 
ignorance of it, were it not for the electro- 
scope and the photographic plate. 

As was intimated at the beginning, this 
partial summary has been presented mainly 
for the purpose of illustrating the extent 
to which the development of instruments 
has been a contributing factor in scientific 
progress. It is to be noted that in many 
cases advancement can proceed to a cer- 
tain point and then must necessarily stop, 
no further significant progress being p0s- 
sible until some required instrument of re- 
search is perfected or an entirely ‘new one — 
devised. It is often more profitable to de- 
vote time to developing instruments than to 
the continuing of investigations whose re- 
sults become obsolete as soon as the instru- 
ments employed are improved. The pains- 
taking observations of Angstrom, notwith- 
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standing their great value, were discarded 
as soon as better gratings were produced. 

The simplest of instruments have often 
been the means of making great discoveries. 
Faraday and Henry worked with the most 
simple tools. Many discoveries as far 
reaching as any will again be made with 
the simplest apparatus ; but advancement in 
other directions can only be effected after 
the highest possible development of instru- 
ments and processes. 

Some men by devising what appeared to 
be a little improvement in a machine have 
indirectly advanced science more than 
would many painstaking investigations. 
Instruments like the Crookes’ tube lead to 
the discovery of facts that were entirely 
unsuspected and unsought; and similarly 
many instruments have been developed for 
one purpose and then found to be of value 
in an entirely different field. We have 
seen many problems solved which at first 
appeared beyond the possibility of demon- 
stration or accomplishment. There seemed 
no possible method of approach. There 
were no instruments with which the re- 
sults could be attained. Photography, 
wireless telephony, counting atoms, and see- 
ing the tracks of atoms and of fragments 
of atoms, are some of the accomplishments 
which not so many years ago would have 
been considered beyond the range of pos- 
sibility, 

Many instruments are used as tools to 
perform certain definite functions in a more 
complex system, and, as such, should be so 
constructed as to require the least possible 
attention. As far as it is practicable the 
Instrument should read directly the quan- 
tity desired. We already have many such 
instruments, as, for example, the ammeter, 
voltmeter, fluxmeter, potentiometer, Wheat- 
stone bridge, direct reading spectrometer, 
and the recently devised instruments for 
Biving directly the length of electromag- 
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netic waves and their logarithmic decre- 
ment. The ‘‘artificial eye,’’ also recently 
devised, gives in the photometry of colors 
results equivalent to that of an average 
eye, eliminating the necessity of several ob- 
servers. In the measurement of conductiv- 
ity an apparatus has been so assembled as 
to give directly the resistance in microhms 
per cubie centimeter. Self-recording in- 
struments of all kinds are a great conve- 
nience and in many operations practically 
indispensable. 

The intricacy and difficulty of many 
operations which often retard progress 
should be removed as far as_ possible. 
Every instrument improved to give greater 
convenience and greater simplicity in 
operation, makes it possible for all who use 
it to concentrate their whole energy on that 
part of their work which has real signif- 
icance. This adds much to efficiency and 
productivity in science. 

I wish to emphasize the importance of 
using the best and most convenient instru- 
ments obtainable for any given purpose. 
We may learn from manufacturing estab- 
lishments the advantage of discarding ap- 
paratus that has become obsolete or not 


suited for our particular purpose. In no. 


other way can our output become what it 
should be. 

There are many problems pressing for 
solution, and every unexplained phenom- 
enon may hold in store still more problems 
or strange relationships and unknown 


entities. Most of the solutions can be made 


only with the aid of scientific instruments. 

We want to know something definite 
about the nature of gravitation and of the 
ether. We want to understand more com- 
pletely the structure of atoms and mol- 
ecules. We want to know the structure of 
corpuscles and nuclei. We want to under- 
stand the interatomic and intermolecular 
forces. We want to know what determines 
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the various properties of the different ele- 
ments. We want to understand the nature 
of positive and negative charges of electri- 


city. We want to know the nature of elec- 


tric and magnetic fields and the relation 
between the two. We want to know a great 
deal more about the mechanism of radiation. 

We must find a way of obtaining power 
from coal more economically. The direct 
energy of the sun should be employed and 
stored for use at night and in winter. The 
energy of the tides and of the wind must 
be economically utilized. These and a 
thousand other problems are waiting for 
solution. 

The ultimate aim of science, as I see it, 
is to solve the mysteries of nature not only 
for the purpose of broadening our vision 
of the external world and for making its 
forces serve our physical needs, but also in 
so doing to help guide us to a fuller under- 
standing of our relation to the universe and 
of the miracle of our existence. May we 
not ultimately learn something definite 
about the relation of mind and matter? 

We must place no limits to the possibil- 
ities of science. Speculation and the im- 
agery of what may lie beyond the present 
boundaries of knowledge are an incentive 
to greater effort, and are of real value when 
given their proper place. 

I have called attention, to the importance 
of instruments in scientific progress. I 
have emphasized the importance of perfect- 
ing the instruments, not only with regard 
to greater precision but also with regard to 
convenience in operation, so as to enable 
new ideas to be subjected to experiment 
with the least possible effort. 

The vastness of our field and the inter- 
dependence of the different branches make it 
impossible for any one individual or a small 
group of individuals to be familiar with all 
the known processes and instruments for 
accomplishing definite ends. Our investi- 
gations often lead to the determination of 
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some quantity we are not accustomed t) 
measure, and we wish to know at once what 
is the most practical apparatus to employ. 
Much time is often wasted in devising an 
instrument that has already been developed, 
and inefficient devices are often finally en. 
ployed unnecessarily. When we consider the 
large number of investigators concerned and 
the importance of the work, this is a serious 
matter. We may obtain help from the 
catalogs of manufacturers, we may write to 
some one who is more familiar with such 
measurements, we may search in various 
scientific books and magazines, technical 
handbooks, and reports of the bureaus of 
standards. Such procedure, however, jis 
wasteful and uncertain, and as has already 
been stated, often leads to the employment 
of inferior and more cumbersome methods 
than is necessary. It is like searching for 
the meaning of a word from its use in 
literature, in place of using a dictionary, 
or like searching for physical constants in 
the original publications, in place of using 
compiled tables. It is like these, except 
that it is much worse. Most instruments 
and methods are described under the titles 
of the investigations in which they were 
first employed, which, in addition, are often 
published in inaccessible journals. 

We need what we may call an encyclo- 
pedia of instruments and methods of re- 
search. This should include materials, 
methods and processes, as well as individual 
instruments employed in research in all the 
sciences. Progress in the development of 
apparatus is so rapid that it would be nec- 
essary to issue a yearly supplement and 
probably to publish a revised edition every 
few years. This could be done by some 
bureau or organization with the cooperation 
of all scientific men. In the simplest form 


‘it could give the apparatus and the differ- 


ent methods for accomplishing each defi- 
nite purpose, a short statement concer 
ing each instrument, with references t0 
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journals where it is fully described, and all 
improvements to date. If it was desired to 
produce a low vacuum, all the known meth- 
ods and the limitations of each would be at 
once found in such an encyclopedia. If one 
wished to measure low pressures, the en- 
cyclopedia would eall his attention, with 
references, not only to the McLeod gauge 
but also to the recently devised molecular 
gauge which might give more accurate re- 
sults in those particular measurements. If 
one wished to maintain a constant tempera- 
ture at several successive points from the 
temperature of solid carbonic acid to that 
of liquid air, he might spend a long time in 
devising an apparatus, but the encyclopedia 
would at once refer him to the methods 
that have been successfully employed. 
Such a publication would add much to effi- 
- cieney, and the cost would be small com- 
pared to the great service rendered to 
science. 

We also need a journal of scientific in- 
struments, in English, devoted entirely to 
the description of new methods and instru- 
ments, 

I have often felt the need of both such 
publications, and I am sure that much 
energy now wasted would be conserved, and 
on the whole more worthy contributions to 
science produced. When once accustomed 
to such necessities we should wonder how 
we managed to do without them. 

We are entrusted with the responsibility 
of solving some of the greatest and grand- 
est problems confronting the race. It is 
our plain duty to be improving conditions 
for individual and general efficiency. We 
must point out the needs of science in defi- 
nite and concrete terms, and must not hesi- 
tate to urge upon society that it supply all 
real physical needs for the proper prosecu- 
tion of its scientific work. 


ANTHONY ZELENY 
UNIVERSITY OF MINNESOTA 
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PSYCHOLOGICAL AND HISTORICAL 
INTERPRETATIONS FOR 
CULTURE! 

THE mere fact that we have in Section H ~ 
a joint segregation of anthropology and 
psychology would seem to imply some close 
functional relation between these sciences. 
However, the most probable explanation of 
the phenomenon is to be found in the dis- 
tinectly anthropological conception of his- 
torical association. If one may be par- 
doned the diversion, I would say that most 
likely this association is due to the shrewd- 
ness of some one in finding a chance to 
smuggle psychology into the scientific 
camp. Yet, if one recalls the various 
annual programs of the section, there comes 
to mind a considerable number of papers 
and addresses professing to authoritatively 
interpret cultural phenomena by the aid of 
psychological conceptions. So far as I 
know, the authors of these papers have all 
been psychologists, rarely has an anthro- 
pologist ventured to set the psychologists 
right. Many of these psychological dis- 
cussions of anthropological problems have 
struck the anthropologists as a bit naive 
and I have not the least doubt but that for 
once, the psychologists will in turn get a 
naive reaction, because I propose to pre- 
sent reasons for doubting the validity of 
such psychological explanations for cul- 
tural phenomena. 

We have a considerable bibliography 
under the heads of psychology of religion, 
psychology of art, psychology of sex, and 
psychology of society. Of these the pro- 
fessional psychologists have the first two 
almost entirely to themselves, but share the 
others with the sociologists. In the devel- 
opment of their subjects, the psychologists 


1 Address of the vice-president and chairman of 
Section H, Anthropology and Psychology, Amer- 
ican Association for the Advancement of Science, 
Columbus meeting, December, 1915. 
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have as their fundamental assumption the 
belief that religious phenomena are suscep- 
tible to statement in psychological terms 
and that their ultimate explanation is to be 
sought in conventional psychological prin- 
ciples. By analysis, they seem to seek for 
a psychological mechanism, or a fixed asso- 
ciation of activities, that is responsible for 
the appearance of religion on the earth and 
its subsequent development. One of their 
initial assumptions is that by this mechan- 
ism, or whatsoever they prefer to call it, 
man has gradually built up the religion of 
the world to-day. They take for granted 
that the religions of the less civilized peo- 
ples of our time are examples of the earlier 
forms of this development, and seek in them 
the fundamentals of religious evolution. 
The chief aim is to show how the religious 
activities of our people can be explained as 
normally evolved from the functioning of 
this assumed mechanism. It follows that 
one of these psychological authors would 
consider his task brought to a glorious end 
if he could formulate a statement of the 
gradual building up of religion that was en- 
tirely consistent with the data at hand; 
and would consider that he had revealed 
the cause of its appearance to lie in a defi- 
nite mode of action in man’s nervous 
system. 

Though we have so far; spoken in terms 
of religion, the general assumptions in the 
treatment of art, sex, ete., appear to be 
the same. All these psychological investi- 
gators are striving to bring the phenomena 
of culture entirely within the conventional 
limits of psychology and to explain it by 
psychological principles. 

In order to bring out clearly the differ- 
ences between this attitude and that now 
assumed by our representative anthropol- 
ogists, we may try to apply the same mode 
of characterization to their works. I do not 
recall any serious recent attempt on the 
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part of an anthropologist to discuss the 
anthropology of religion as a whole or to 
examine our own religion by anthropolog. 
ical tools, but if the attempt were to be 
made, the preconceptions would he about 
as follows. In a treatise on our religion, 
the phenomenon would be considered ade. 
quately explained by identifying it with 
culture. Culture origins would be sought 
in a comparative analysis of our religion 
and in tracing out the sources from which 
the various elements in the complex came, 
The ideal would be to state where, among 
whom and under what conditions, these 
several elements arose and were associated 
in the present complex, the whole consti- 
tuting what may be considered as a his- 
torical explanation. It is not conceived 
that the carrying of this analysis to its ulti- 
mate extreme would give us a statement of 
religion as a world phenomenon, for the 
religions of other peoples have different his- 
tories, and though we see on every hand 
indisputable evidences of mutual borrowing 
and interaction, the fundamental elements 
of the world’s religions have decided indi- 
viduality. Hence, if we confined our efforts 
to tracing out the historical development 
of only such elements as are found in our 
own religion, we should ignore a consider- 
able part of the phenomenon at large. 
Therefore, a general treatise on the anthro- 
pology of religion would begin with the ex- 
haustive study of a number of religions and 
finally seek by a comparative view, a gen- 
eralized statement of the historical rela- 


tions between the religions of the world. 


Thus could be constructed a theoretical out- 
line of the development of religion as we 
now find it among the several peoples of the 
earth. On practically the same lines we 
should expect to develop the anthropology 
éf art, literature, music, marriage, social 
organization, ete. 

Now if these are true characterizations 
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of the two methods, it is clear they have im- 
‘ portant differences. Both use the same 
data as to the kinds of religious activities 
in the world, but the psychologists seek 
their origin in universal psychie activities, 
while the anthropologist is content to find 
the approximate localities and relative 
times whence the various elements come 
into view. Though perhaps not at first ap- 
| parent there is nevertheless a fundamental 
difference between the two, which it is my 
purpose to develop in this discussion. 

Like psychology, anthropology has been 
rapidly developing its problems and con- 
ceptions, and is just emerging from its 
formative period. Its position and scope 
is perhaps as clearly formulated now as is 
that of psychology. In the main, it deals 
with culture and the various problems 

“directly related thereto. Anthropology is 
perhaps most correctly defined as dealing 
with the first appearance and subsequent 
career of man upon the earth. While com- 
parative morphology in all its human as- 
pects is an important method, it is based 
upon and dependent upon other sciences 
and has for its ultimate goal the elucida- 
tion of historical cultural relationships. 
Culture is the distinctly human trait and 
must always be appealed to to determine 
the status of such fossils as the Pithe- 
canthropus erectus. 

Cultural phenomena are conceived of as 
including all the activities of man acquired 
by learning. Thus we eliminate, on the 
one hand, the permanent individualities of 


the separate men and, on the other, what-_ 


ever equipments they may have had by 
birth. Cultural phenomena may, therefore, 
be defined as the acquired activity com- 
plexes of human groups, 

It follows, then, that there is a problem 
of almost equal concern to psychologists 
and anthropologists—the differentiation 
between the innate and the acquired. Psy- 
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chologists give their attention to innate 
phenomena, especially man’s psycho-phys- 
ical equipment. If we extend the meaning 
of the term behavior so as to include con- 
sciousness, we may say that psychologists 
are concerned with the behavior of man as 
an individual. If one may trust to the re- 
marks heard, psychologists are quite given 
to the assumption that anthropologists are 
simply students of comparative human be- 
havior. At least psychological literature 
contains more than one example of the 
behavioristie interpretation of cultural data. 
Now, it may be that there is a problem in 
the comparative behavior of the individuals 
comprising ethnic groups, but, if so, it is 
a psychological one and must be solved by 
the use of psychological data. Anthropolo- 
gists give it little concern because they see 
in differences of individual behavior no 
significant cultural correlates. So far as 
they can see, all the known culture phe- 
nomena since the dawn of the paleolithic 
period necessitate no changes in man’s in- 
nate equipment nor in his innate behavior. 
So, on the whole, anthropology is quite in- 
different to the problems of comparative be- 
havior, because it is concerned with the ob- 
jective aspects of what is learned in life. 
There is, however, one problem that 
troubles the anthropologists, viz., to dis- 
tinguish between the innate and the ac- 
quired elements of the more fundamental 
activity complexes. One of the pressing 
anthropological problems of the hour is 
the effectiveness or non-effectiveness of in- 
stinctive factors in the differentiation of 
cultures. The problem is almost identical 
with the educational problem of inborn 
versus learned activities. The only syste- 
matic discussion of this problem is Thorn- 
dike’s ‘‘Original Nature of Man,’’ which, 
while projected from an educational hori- 
zon, is, nevertheless, a distinct contribution 
to the anthropological problem. One of 
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this author’s illustrations may be cited as 
an example of the anthropological problem : 
thus we are told ‘‘that a child instinctively 
conveys food to his mouth with the naked 
hand, but by habit comes to use a spoon’’ 
(p. 3). Here it is clear that the use of the 
spoon in eating is a cultural fact in con- 
trast to the use of the hand. As such, it 
falls into the same class with forks, saws, 
rifles, automobiles, etc., or into the gen- 
eral class of tools. A little reflection or a 
visit to an anthropological museum will 
show how completely tools dominate the 
objective phenomena of culture. Yet, our 
problem is far from simple. For example, 
what shall be said when the baby grasps the 
spoon and pounds upon the table with 
every manifestation of joy? Is pounding 
a phenomenon of culture or is it a part of 
original nature? The anthropologist very 
much needs to know where the distinction 
falls. He has at various times given it 
serious consideration, but finds no way to 
approach it save by logical analysis, re- 
sulting in the formation of an opinion. It 
seems that psychologists have done no 
better. Thorndike, for example, is delight- 
fully frank in stating that in most cases as 
yet he is able to do little more than formu- 
late an opinion. His general statement 
seems to be that while original nature often 
decides that an individual will respond to 
certain situations, it far less often imposes 
upon him a definite response or limits the 
time of such response. To this, as a gen- 
erality, anthropologists will agree: it is in 
fact another way of stating their own opin- 
ions. To them its formulation would be 
something like this: while all culture is ac- 
quired, there must still be a complex of in- 
stincts to acquire and participate in cul- 
tural activities; but only very rarely, if at 
all, specific instincts for the acquisition of 
a particular culture. While such general- 
ities are of great value, serving to clear the 
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air as it were, they unfortunately solve no 
problems nor relieve us of the necessity for 
real concrete investigation. 

Reverting again to the tool-using com. 
plex, the anthropologist is quite ready to 
assume that to seize any convenient object 
and use it to assist movement is instinctive. 
and more, that the tendency to observe the 
specific use of tools by others and self-learn 
the use of the same, is in its fundamenta] 
aspects instinctive. Finally, there is a pre. 
sumption that there is some instinctive 
factor in the invention complex, that leads 
to the production or modification of eul- 
ture traits. That there must underlie the 
development of cultures an instinctive com- 
plex tending to culture production seems 
a necessary assumption to those familiar 
with anthropological data. 

One general point about which psychol- 
ogists seem to agree is that the associations 
of ideas are not innate. This is expressed 
by Thorndike (24) as follows: 


It is unlikely that the original [innate] connec- 
tions are ever between an idea and either another 
idea or a movement. No one has, I think, found 
satisfactory evidence that, apart from training, an 
idea leads of inner necessity to any one response. 
And there is good evidence to show that original 
connections are exclusively with sensory situations. 
. - - We have, of course, by original nature the 
capacities to connect the idea of one thing to the 
idea of another thing when the two have been in 
certain relations, and to break up the idea of a 
total fact into ideas of its elements, when once 
ideas have been given that are capable of such 
association and analysis. But we do not appar- 
ently, by original nature, have preformed bonds 
leading from ideas to anything. If an idea apart 
from training provokes a response, it does so by 
virtue of its likeness to some sensory perception oF 
emotion. Nor do we apparently by original nature 
respond to a situation by any one idea rather than 
another. That we think is due to original capac- 
ity to associate and analyze, but what we think is 
due to the environmental conditions under which 
these capacities work. 


The what we think is largely determined 
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by our culture, for, so far as anthropologists 
ean see, a culture is a definite association 
complex of ideas. When anthropologists 
assert that culture is not innate, they have 
this in mind and should, if it were true 
that definite associations between ideas 
were innate, find it difficult to harmonize 
these contradictions. The assumption, 
therefore, that it is chiefly between sensory 
factors that inborn connections exist, is 
complementary to the anthropological view. 
In content, culture is highly rationalistic, 
or fundamentally a matter of thought, or 
idea connection. There is, however, con- 
siderable confusion on this point, appar- 
ently due to lack of discrimination as to the 
thinking process and what is thought. As 
we have already noted, the individual’s atti- 
tude toward culture is apparently entirely 
an innate affair, or is truly a part of his 
innate behavior. The obscurity of the case 
arises in part from the fact that it is this 
innate behavior that produces cultures and 
perpetuates them. It is quite natural, 
therefore, that many should claim the non- 
rationalistie factors as cultural. We have 
various fairly satisfactory theories of cul- 
ture origin based upon the conception that 
man’s less material traits are rationalistic 
constructs from instinctive actions, the 
latter serving as the suggestive structural 
elements. Our contention here is, how- 
ever, not on the reality of an instinctive 
basis to culture, but that the investigation 
of man’s true behavior is a psychological 
problem and must be approached from the 
psychological horizon. The moment we, as 
anthropologists, attempt to apply cultural 
data and cultural methods to these under- 
lying instinctive phenomena, our psycho- 
logical friends will find our assertions just 
as Naive as theirs to us when they reverse 
the application. Since we can not expect 
to be at home in the psychological field, 
we must leave those problems to them. 
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Perhaps in passing we should note the 
much-discussed question as to the power of 
ideas, for many psychologists vigorously 
insist that an idea can in some way lead 
to action irrespective of other conditions. 
Now it may be that every idea causes a re- 
action, as to that an anthropologist’s opin- 
ions are of no importance, but such acts 
seem to fall into the behavior class and be- 
long, therefore, to the innate equipment of 
man for cultural activity. 

We are familiar with the fact that all 
the known cultures of the world have cer- . 
tain marked similarities; in fact, from one 
point of view, they are very much alike. 
It has been claimed that this likeness is due 
to many fundamental ideas in common. 
Bastian seems to have believed that these 
ideas were to be found wherever people 
lived, because the very constitution of their 
nervous system made them arise with cer- 
tainty. Now, if this is true, such ideas 
must be set down as part of man’s original 
nature. If they result as a universal re- 


- sponse to situations, the situations must be 


uniform ; but in any event, if all men, how- 
ever isolated from birth, will get these 
ideas, then they are essentially inborn and 
so constitute the basie elements of culture. 

We may also note the older belief that 
man’s origina] nature was so ordered that 
social groups everywhere tended to develop 
their culture on the same pattern, rising 
from the lowest state of savagery to the 
highest civilization. This again, if true, 
would necessitate a kind of mechanical 
view, for we make the whole merely a re- 
sponse on the part of man’s original nature. 

However, these views are quite anti- 
quated. We now have the rival theories of 
independent development and single origin 
of culture traits. In response to the inde- 
pendent versus common origin. of traits, we 
have such compromise theories as con- 
vergent evolution, limited possibilities, ete. 


> 
>. 
\ 
4 
} 
4 
iq 
: 
? 
y 


198 SCIENCE [N. 8. Vou. XLIIL. No, 1109 


The problem confronting these theories is 
to identify the causes underlying the ob- 
served similarities of culture traits. 

It is clear that the theory of a single 
origin for even the most widely distributed 
traits assumes no necessity for the inher- 
itance of particular ideas. The theory of 
independent origin when invoked to explain 
the occurrence of certain traits in large 
distinct areas as in both the Old and New 
World, is also consistent with the unorig- 
inal nature view; but when pushed farther 
and made to account for the separate ap- 
pearance of a trait in many places, leads its 
supporters into an embarrassing position. 
When we assume a single place of origin 
for a trait, we take the view that its ap- 
pearance is accidental. Thus, original na- 
ture offers no explanation for the event, 
only a historical account of what tran- 
spired in the place and time will suffice. 
For example, some anthropologists are of 
the opinion that the bow was invented but 
once and thence found its way gradually 
over the world by diffusion. (This seems 
likely in view of the known history of fire- 
arms.) In such cases, it appears that the 
invention and its development in one place 
is due to the chance combination of many 
eauses. Underlying it is an idea whose 
occurrence in the mind of an individual 
was truly accidental. I have elsewhere 
referred to this view as the psychic accident 
theory for culture origin. Now the diffi- 
culty in extending the independent origin 
theory to many small areas is that we have 
too many accidents, unless one can show 
that the possibilities are limited to a few 
alternatives and that all men will be made 
aware of the same kind of situation. How- 
ever, few anthropologists take the extreme 
view that all occurrences of the same trait 
are due to independent invention, the gen- 
eral tendency being, when a trait has a 
continuous distribution over an area. to 


consider it as having been diffused from one 
point or center included in, or contiguous 
to, the area in which it is found. Thus, 
that the bow may have been invented in two 
or three parts of the world is conceivable 
without doing violence to our experience 
with chance phenomena; but, if we go on 
and divide up the world into small units 
we soon reach a point where we must find 
other than accidental causes. The de. 
fenders of the independent theory recog. 
nize this, for practically all resort to the 
assumed unity of the human mind to ac. 
count for the frequency of widely distrib. 
uted traits; but when they do so they put 
themselves into a position where the denial 
of direct dependence upon original nature 
is next to the impossible. 

In general, if we take cognizance of psy- 
chological knowledge, it appears that so 
far all attempts to explain particular cul- 
ture traits as due to the unity of the human 
mind have been abortive. On the one 
hand, we have no psychological evidence 
that particular ideas are due to particular 
psycho-physical biases—in fact there is 
abundant evidence to the contrary—while 
on the other, we have the obvious fact that 
cultures do differ and that one of these 
common culture traits when displaced soon 
passes into oblivion or does not recur. For 
example, how many of us would ever have 
conceived a bow, if the thing were not 
taught us? Further, the unity of the mind 
theory ignores the great unity of the phys- 
ical world which certainly controls many 
traits of culture. Thus, the problem of 
cutting has but one ready solution a mate- 
rial harder than that to be cut anda knife 
edge. This is due to the physical unity of 
the world. Hence, whenever men happen 
to solve this problem, their solutions tend 
to similarity in the essentials of cutting 
tools; but if the unity of man’s mind pre- 
determined the solution, why should we 
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have such a variety of cutting tools as we 
fnd in our museums? The unity of mind 
seems to be an expression for uniform be- 
havior and applies to the original nature 
of man. To explain facts of culture by 
asserting the unity of the human species, 
is little more than the useless pleasantry 
that culture exists only because there are 
men in the world. But one may retort that 
a psychology of religion, or what not, seeks 
to discover precisely why these ideas arose 
or were so associated. Our contention is 
that this ean be done only by knowing the 
history of the case and that this history can 
not be reconstructed from an ensemble of 
culture traits, however minutely they may 
be described in psychological terms, 

In the various aspects of the tool traits 
of culture we have one of the most impor- 
tant series of data bearing upon both the 
psychological and the anthropological prob- 
lems of culture origin. It is perhaps less 
fundamental than language, but is objec- 
tively superior because of the indestructible 
nature of many types of tools. For ex- 
ample, we find in the cave deposits of west- 
ern Europe, some of man’s first stone tools. 
We have previously noted the probably in- 
stinctive basis for tools. Thus, it may be 
granted that man is by original nature a 
tool-using and tool-wanting animal. Yet it 
is difficult to determine if he is a tool-maker 
by original nature, for the tool-making 
complex appears as only the mechanical 
adaptation of natural forms in which mate- 
rials are found. It has been shown by 
anthropologists that many forms of stone 
tools are but slight modifications of selected 
pebbles, whose natural shapes were adapted 
to the specific purpose for which tools were 
sought. The same general principle holds 
for all tools, for the maker has to adapt his 
methods to the mechanical properties of the 
original materials from which the tools 
Were to be made. This adaptation is surely 
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the rationalization of experiences arising 
from original responses to tool-using situa- 
tions. This invention, or the production of 
new traits of culture, may itself be rational- 
ized, as is the case when we deliberately set 
ourselves an inventive task, or even when 
We recognize the inventive process as a 
method of culture production. All this 
must be granted, but there are innumerable 
times when new conceptions come as the 
normal undirected activity of thought. So 
it seems that rationalization must as a proc- 
ess be original or a part of man’s original 
nature. We see that culture production, 
as the devising of tools, etc., is a product of 
the rationalizing capacity of man, which in 
turn is a part of his original nature. There- 
fore, there is good reason for assuming an 
underlying innate basis for tool-making in 
particular and culture production in gen- 
eral. 

This clears the way to a fundamental 
problem: viz., the origin of culture. If 
culture is a matter of ideas, or the func- 
tioning of the rationalizing mechanism, 
then the first prerequisite to the observed 
condition is the appearance of an anthro- 
poid with this element in his original na- 
ture. The forms and varieties of cultural 
remains seem to necessitate from the first 
the existence of this rationalizing power at 
its present level. Thus, it may be objected 
that the forms of stone tools found in the 
oldest cave deposits were produced by in- 
stinct alone, just as the spider spins a web 
or the bee fashions a comb. The answer to 
this lies in our museum collections where 
we find considerable variety in form in a 
given deposit, but particularly in the many 
sudden and abrupt changes as we pass from 
one stratum to another. Then again, Aus- 
tralian natives were but recently observed | 
making forms identical with some of paleo- 
lithie origin and with them the instinctive 
explanation would be absurd. Their 
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method of learning the art and their me- 
chanical attitude toward it is as rational- 
istic as similar homely arts are with us. In 
brief, we fail to discover any essential 
differences in the tools of early man and 
those now made in a rationalistic manner; 
hence we can do no more than assume that 
from the first they were mere inventions. 
There may be, however, very great differ- 
ences in the intensity of rationalization 
between our ancestors and ourselves, but 
it is difficult to see how even the earlier cul- 
tures we know could have taken form with- 
out the same qualitative rationalizing 
power. Further, one of the questions an- 
thropologists would like to hear discussed 
is as to whether the assumed greater inten- 
sity of modern rationalization is not merely 
apparent, only the accumulated momentum 
or the complex of short-cuts our culture has 
developed. Anthropologically, it seems 
that the phenomenon is entirely one of ac- 
cumulation and short-cuts; but this may be 
found incompatible with psychological and 
biological data. 

Returning now to the question of a tool- 
using instinct as previously stated, it may 
be objected that this also is but a rationali- 
zation or invention, and so not innate. Now 
at least grasping in the hand is innate and 
so is the picking up of objects. Then since 
there is certainly an innate striking re- 
sponse, we have at least the necessary ele- 
ments of instinctive activity. Though we 
are here dealing with a problem yet to be 
solved, my own observation seems to justify 
the assumption that to seize an object and 
pound with it rather than the hand, is an 
innate phenomenon even in very young 
children. As suggested above, anthropol- 
ogists favor the view that no mechanical 
movement complexes for tool-making are 
innate, but that there is in man’s original 
nature a mechanism that lays hold of things 
and thus supplies the basis for self- 
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rationalization and for the acquisition of 
the great store of accumulated rationaliza. 
tions of the race, or culture. 

The point we are coming to is that the 
anthropological conception of culture jg en. 


tirely consistent with the psychological 


view, for it asserts that neither mental bias 
nor biological attributes are of the least 
avail in explaining the origin of specific 
culture traits and that it is only when we 
know the history of a case that we can give 
anything like an adequate account of its 
origin. It is thus clear that when we are 
dealing with phenomena that belong to orig. 
inal nature we are quite right in using 
psychological and biological methods; but 
the moment we step over into culture phe- 
nomena we must recognize its historical 
nature. This is why anthropologists object 
to much that passes for the psychology of 
religion, art, ete., in which many of the 
results obtained by use of the historical 
method are put on a level with those ob- 
tained by other methods, and then inter- 
preted as facts of evolutionary or other 
non-learned activities. To them such terms 
as psychology of religion, psychology of 
society, of law, of sexual restrictions, etc., 
are often so used as to be worse than mean- 
ingless for they at once assert what is con- 
tradictory to psychology itself. 

We are now ready to consider the value 
of psychological explanations for culture 
origins. We often read that if culture phe- 
nomena can be reduced to terms of asso- 
ciation of ideas, motor elements, etc., there 
remains but to apply psychological prin- 
ciples to it to reveal its causes. This is 4 
vain hope. All the knowledge of the me- 
chanism of association in the world will not 
tell us why any particular association is 
made by a particular individual, will not 


explain the invention of the bow, the origin | 


of exogamy, or of any other trait of culture 
except in terms that are equally applicable 
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to all. What more can psychology tell us 
than that these inventions were thought 
out by somebody. So when a culture com- 
plex has been analyzed and found to rest 
upon the association of two or more ideas, 
we do not thereby raise a specific psycho- 
logical problem at all. The problem we do 
raise is as to where and at what relative 
points in man’s career did these ideas ap- 
pear, and the solution is to be sought in the 
historical relations of the people among 
whom they originated and not in innate 
psychological characters. 

Our purpose is not to deny the existence 
of a psychological problem in culture; far 
from it. We are only pointing out what 
aspects of the problem can consistently be 
subjected to psychological methods and 
calling formal attention to the very crude 
method of taking learned activities for in- 
nate ones and thereby explaining cultural 
phenomena. Psychology can be of the 
very greatest service to anthropology by 
discovering the relations between man’s 
innate and cultural equipments. 

CLaRK WISSLER 


THE AMERICAN MUSEUM 
OF NATURAL HISTORY 


CHARLES RENE ZEILLER 


Lorraine has produced many men who have 
adorned the annals of the sciences, arts and 
politics of France. None are more worthy of 
honor than Professor Zeiller, the dean of paleo- 
botanists, who passed away at his home in 
Paris on November 27. 

Born at N ancy on January 14, 1847, he was 
educated at the Ecole Polytechnique and Ecole 
des Mines, so that naturally he was a member 
of the auxiliary corps of engineers during the 
Franco-Prussian war. His father was engi- 
neer-in-chief of bridges and highways of Lor- 
Taine and on the maternal side he was de- 
scended from the sculptor Guibal. 

Although the illustrious mantle of Brongni- 
art and Saporta has long rested on Zeiller’s 
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shoulders his earliest contributions were not 
paleobotanical, but metallurgical and geolog- 
ical, and published in the Annales des Mines 
in 1870 and again in 1871, both devoted to the 
Eifel region. In 1873 he published a memoir 
on the eruptive rocks and metalliferous veins 
of the Schemnitz district. His first paleobo- 
tanical contribution was an analysis of 
Schimper’s great work, “Traité de Paléon- 
tologie végétale” and published in the Revue 
scientifique in the spring of 1874, thus indi- 
cating the trend of Zeiller’s mind at that time 
and foreshadowing the field of endeavor to 
which he was to so successfully devote the 
mature years of a reasonably long but never 
robust life. 

As an engineer of mines the fossil floras 
associated with the coal were the subject of 
his chief professional interest, although Zeil- 
ler was not a narrow specialist, but a contribu- 
tor to all phases of paleobotanical activity. 
With a rare facility he was equally effective 
in describing the histology of Sphenophyllum 
and Lepidostrobus or the impressions of plants 
of the Paleozoic, Mesozoic or Cenozoic. The 
last paper from his hand that I have received 
was an account of the Wealden flora of Peru, 
and in his last letter, written just before the 
end, he asked me to send him a copy of Wal- 
cott’s recent paper on Algonkian Alge. It was 
this world-wide interest combined with a philo- 
sophical temperament that made the many 
annual reviews of the progress of paleobotany 
published in the Annuaire universel de Géo- 
logie and the Revue bibliographique of such 
lasting value. 

Zeiller’s first original contribution to paleo- 
botany was an account of the flora of Ternera 
in Chili published in 1875, and the wide in- 
terest and facility of treatment are shown in 
a succession of works whose stratigraphic 
range is from the Devonian of Pas-de-Calais 
to the Tertiary of Tonkin-China, embracing 
discussions of floras of the Carboniferous, 
Permian, Triassic, Jurassic, Cretaceous and 
Tertiary. Outside his native land he contrib- 
uted to the paleobotany of Spain, India, the 
Vosges, the Balkans, New Caledonia, Indo- 
China, Madagascar, Central and South Africa, 
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Brazil, Peru, Chili, Persia, Russia, Asia Minor 
(Heraclée) and China. 3 

Professor Zeiller was one of the first to 
demonstrate the precision with which fossil 
plants can be used in stratigraphic geology 
and in the numerous large memoirs on the 
Carboniferous and Permian floras of the coal 
basins of Grand-Combe (1884), Valenciennes 
(1888), Commentry (1888-1891), Epinac 
(1890), Brive (1892), Blanzey and Creusot 
(1906), as well as in his work on the fossil 
plants, which forms part 2 of Vol. 4 of “ Ex- 
plication de la carte géologique de la France” 
(1879), he displayed a philosophic interpreta- 
tion that had never been equalled. Since 
1878 the mining engineers of France have had 
the benefit of his annual course in paleobotany 
at the Ecole nationale des Mines, the excel- 
lence of which is attested by his “ Eléments 
de Paleobotanique” published in 1900, which 
remains not only the best but the only well 
balanced text-book on this subject that has 
ever been written. 

Professor Zeiller was not only a voluminous 
contributor to his chosen science, but a life- 
long teacher and a conscientious and efficient 
administrator, having been for more than 
twenty years the secretary of the National 
Board of Mines, Inspector General since 1884 
and Vice-president since 1902. He had charge 
of the Annales des Mines from 1874 to 1910. 
For a period of forty-five years he was an hon- 
ored member of the Société géologique de 
France and its president in 1893. Honors 
came to him freely both at home and abroad. 
He was a commander of the Legion of Honor 
and a member of the French Academy since 
1901. Cambridge conferred its Sc.D. on him 
at the time of the Darwin Centennial. 

Professor Zeiller was a sort of father-con- 
fessor to the younger paleobotanists of all 
races, and they found in him a wise and 
kindly critic, always painstaking and helpful, 
as well as a generous and inspiring friend. 
His rare ability was combined with an equally 
rare modesty that endeared him to a wide 
circle on this side of the Atlantic, and wher- 
ever fossil plants are studied his name will 
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ever be honored. This is neither the time nor 
the place for a critical analysis of his contri. 
butions to science—our grief is too recent. 
That he upheld the high traditions of French 
paleontology there can be no doubt. His 
epitaph might well read Nil nisi bonum. 

E. W. B. 


RECOMMENDATIONS OF THE PAN- 
AMERICAN SCIENTIFIC 
CONGRESS 


Tue Second Pan-American Scientific Con- 
gress at its final session before adjourning to 
meet again at Lima in the year 1921, which 
will be the Peruvian centenary, adopted by 
unanimous vote thirty-six recommendations. 
Those relating to the sciences are as follows: 


I. That it is highly desirable that the various 
American republics arrange for the appointment of 
delegates for joint action in the matter of archeo- 
logical exploration, in order to formulate gener- 
ally acceptable and substantially uniform laws re-. 
lating to the survey, exploration, and study of 
archeological remains to be found in the several 
republics, and that laws shall be enacted which 
will effectively safeguard these remains from 
wanton destruction or exploitation and which will 
serve to aid and stimulate properly organized and . 
aceredited research in archeology. 

II. That the government of the United States 
be requested to bring to the attention of the gov- 
ernments of the other republics participating in 
the congress and, through their respective govern- 
ments, to the institutions and the public thereof, 
the importance of promoting research in the field 
of archeology, organized surveys for the study of 
primitive tribes, and the building of national edu- 
cational museums for the preservation of the data 
and materials collected. 

III. The American republics undertake as soon 
as possible: (a) Accurate, geodetic measurements 
which may serve to determine limits, national and 
international, and to contribute to the discovery 
of the true shape of our planet. (b) Magnetic 
measurements of their respective surfaces, and the 
establishment of several permanent magnetic ob- 
servatories in which it may be possible to carry 00 
during long periods of time observations concern- 
ing the secular variation of the magnetic charac- 
ters of the earth. (c) To extend their gravimetric 
measures (obtained by means of the pendulum) 
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to those regions where these measurements may 
have not been taken, in order to obtain more in- 
formation to determine the true shape of the sur- 
face and the distribution of the terrestrial mass. 

IV. That the nations of the American continent 
establish, by means of their offices of geodesy or 
by committees appointed for that purpose, an in- 
ternational triangulation. That the governments 
of American nations reach an agreement for the 
purpose of creating an office or congress of cartog- 
raphy and geography. 

V. That proper steps and measures be taken to 
pring about in the American republics participa- 
ting in the congress a general use of the metric 
system of weights and measures, in the press, in 
educational and scientific work, in the industries, 
in commerce, in transportation, and in all the ac- 
tivities of the different governments. 

VI. Confirms the resolution recommended to the 
"American republics by the First Pan-American 
Scientific Congress regarding the installation of 
meteorological organizations to serve as a basis for 
the establishment of the Pan-American meteoro- 
logical service, and expresses the desire that the re- 
publies not yet possessing organized meteorological 
service establish the same as soon as may be prac- 
ticable. 

VII. That there be appointed an international 
Pan-American committee to study and report upon 
the question of establishing such a uniform gauge 
as will best serve the countries’ interest, their in- 
ternational communication, and the communication 
between all the countries of America. 

VIII. The appointment of an American com- 
mittee on radio communication to assist in develop- 
ment of the science and art of radio communica- 
tion, to the end that it may serve to convey intelli- 
gence over long distances and between ships at sea 


more quickly and accurately, and to bring into 


closer contact all of the American republics. 

IX. That through the governmental agencies of 
the American republies a cooperative study of for- 
est conditions and forest utilization be undertaken 
and that the data thereon be published. 

X. That each of the American nations appoint 
@ commission to investigate and study in their re- 
spective countries the existing laws and regulations 
affecting: (a4) The administrative practise of reg- 
ulating the use of water; (b) The adjudicating of 
rights pertaining to the use of surface and under- 
ground water for irrigation purposes; (c) The dis- 
tribution, application, and use of water upon arid 
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and irrigable land; (d) Methods of conservation 
of surface and underground waters for irrigation 
or industrial purposes; (e) And to suggest laws 
or regulations in the interest of general industry, 
navigation and commerce. 

XI. That the question of the reclamation of arid 
lands is one that should receive the immediate and 
careful consideration of the several governments 
of the American states, so that there may be in- 
creased areas of productive land to meet the needs 
of their increased populations. 

XII. (a) That each country should maintain a 
well-organized and competent live-stock sanitary 
service comprising executive officers, field inspect- 
ors and a laboratory force; (b) That each country 
should enforce live-stock sanitary laws and regula- 
tions, with the view of preventing the exportation, 
importation and spread within the country of any 
infectious, contagious or communicable diseases by 
means of animals, animal products, ships, cars, 
forage, etce.; (¢c) That each country should main- 
tain a thorough live-stock sanitary survey to de- 
termine what communicable diseases of animals 
are present and the localities where they exist. 
This information should be furnished regularly to 
each of the other countries at stated periods as a 
routine feature; (d@) That each country should re- 
frain from exporting animals, animal products, 
forage and similar materials which are capable of 
conveying infectious, contagious or communicable 
animal diseases to the receiving country; (e) That 
each country should enforce measures to prohibit 
the importation of animals, animal products, for- 
age and other materials which may convey diseases 
from countries where dangerous communicable dis- 
eases such as rinderpest, foot-and-mouth diseases, 
and contagious pleuropneumonia exist, and which 
have no competent live-stock sanitary service. Ani- 
mals, animal products, forage and similar mate- 
rials from countries maintaining a competent live- 
stock sanitary service may be admitted under 
proper restrictions, regulations and inspections, im- 
posed by the importing country; (f) That each 
country, through its live-stock sanitary service, 
should endeavor to establish a complete ex- 
change of information as to the methods followed 
which have proved most successful in combating 
animal diseases; (g) That members of the live- 
stock sanitary service of each of the American 
countries should meet at regular intervals to con- 
sult and inform each other regarding the meas- 
ures taken for furthering cooperation in protecting 
the live-stock industry of the American countries. 
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XIII. That an American plant-protection con- 
ference be convened, the delegates thereof to be 
one or more technical experts from each of the 
several American countries, and that, as soon as 
practicable, a meeting of this conference be held 
to discuss suitable legislation, the means of estab- 
lishing competent scientific bureaus, and to recom- 
mend such cooperative research work and control 
of plant introduction as may be advisable, and to 
use all reasonable efforts to secure appropriate ac- 
tion by the several countries. 

XIV. Recommends the distribution of informa- 
tion regarding the agricultural production of the 
different countries and of the publications relating 
thereto. 

XXVIII. (1) That a compilation according to 
a definite plan be made of the mining laws of the 
American countries, not only in their original 
languages, but also in English or Spanish or Portu- 
guese translations, as the case may be, with a view 
to the reciprocal improvement of the laws of each 
individual country. (2) That the several Ameri- 
can governments appoint a committee to consider 
the uniformity of mining statistics, and to make 
recommendations to their respective governments 
for the systematizing, simplifying and standardiz- 
ing of such statistics. 

XXIX. That all American countries inaugurate 
a well-considered plan of malaria eradication and 
control based upon the recognition of the prin- 
ciples that the disease is preventable to a much 
larger degree than has thus far been achieved, and 
that the education of the public in the elementary 
facts of malaria is of the first order of importance 
to the countries coneerned. 

XXX. That the American republics in which 
yellow fever prevails, or is suspected of prevailing, 
are urged to enact such laws for the eradication of 
yellow fever as will best accomplish that result. 
That inasmuch as yellow fever exists in some of the 
European colonies in America, it is desirable to 
invite them to adopt measures for its elimination. 

XXXIV. That the American governments, de- 
riving important revenues from the consumption 
of alcohol, should organize their systems of taxa- 
tion so that the economic interests be subordinated 
to the higher interests of a social and moral order, 
which tend to the suppression of alcoholism. 

XXXV. That it is very advisable that the dif- 
ferent monetary systems of the American republics 
be studied from a scientific point of view and in 
connection with the experience of the various 
American countries, in such matters. 

XXXVI. That the American republics make 
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uniform, as far as possible, the basis and adopt a 
common time for the taking of census, and adopt 
uniform principles in commercial and demographic 
statistics. 

In conclusion, the congress specially recommends 
for execution by the present Pan-American Vaion 
or by means of any other institution in actual ex. 
istence or to be established, the following propo- 
sitions: 

The establishment of an intellectual Pan-Ameri. 
ean union to unite the various associations of dif. 
ferent character—technical, medical, legal, ete,— 
divided into sections according to the groups that 
may be deemed convenient, such as a university 
section, a library section, ete. 

The details thereof are contained in the records 
of the congress in the form of four propositions 
dealing with the proposed union. The organiza- 
tion that may take charge of its establishment will 
lay broad and deep the true foundations of intel- 
lectual Pan-Americanism. 


SCIENTIFIC NOTES AND NEWS 

THE permanent secretary of the American 
Association for the Advancement of Science 
requests us to state that in the report of the 
Columbus meeting reference should have been 
made in the account of the opening exercises 
to the admirable response to the address of 
welcome by the president of the association, 
Dr. W. W. Campbell, director of the Lick 
Observatory. 

Tue Bruce gold medal of the Astronomical 
Society of the Pacific has been awarded to Dr. 
George Ellery Hale, director of the Mount 
Wilson Solar Observatory. 

Art the recent meeting of the American So- 
ciety for Experimental Pathology in Boston, 
Dr. Simon Flexner was elected president, Dr. 
Gideon Wells vice-president, and Dr. Peyton 
Rous secretary for the year 1916. The Soci- 
ety for Experimental Pathology will hold its 
next meeting in New York next December, to- . 
gether with the other constituent organizations 
of the Federation of American Societies for 
Experimental Biology. Dr. Flexner is the 
chairman of the executive committee of this 
organization for 1916 and Dr. Rous is general 
secretary. 

Orricers of the Philosophical Society of 
Washington elected for 1916 are: President, 
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L. J. Briggs; Vice-presidents, E. Buckingham, 
G. K. Burgess, W. J. Humphreys, Wm. Bowie; 
Secretaries, J. A. Fleming, P. G. Agnew; 
Treasurer, R. B. Sosman; General Committee: 
The foregoing officers and the following mem- 
bers-at-large: H. L. Curtis, N. E. Dorsey, R. L. 
Faris, E. G. Fischer, D. L. Hazard, R. A. 
Harris, W. F. G. Swan, W. P. White, F. E. 
Wright and Past-presidents G. W. Littlehales 
and 0. K. Weed. 


Recent grants from the Bache Fund of the 
National Academy of Sciences have been made 
by the Committee as follows: 

No. 187 to H. H. Lane, State University of 
Oklahoma, $500 for the purchase of apparatus to 
be used in a comparative study of the embryos 
and young of various mammals in order to deter- 
mine, by physiological experimentation and 
_ morphological observations, the correlation be- 
tween structure and function in the development 
of the special senses. 

No. 188 to H. W. Norris, Grinnell College, $100 
for assistance in the analysis of the cranial nerves 
of Cecilians (Herpele and Dermophis). 

No. 189 to E. J. Werber, Woods Hole, $230 for 
assistance in experimental studies aiming at the 
control of defective and monstrous development: 
(1) The effect of toxic products of metabolism on 


the developing teleost egg; (2) the effect of ex- - 


perimentally produced diseases of parental meta- 
bolism on the offspring in mammals. 

No. 190 to H. 8. Jennings, Johns Hopkins Uni- 
versity, $200 for assistance in the study of evolu- 
tion in a unicellular animal multiplying by fission: 
heredity, variation, racial differentiation in Dif- 
flugia. 

No. 191 to P. W. Bridgman, Harvard Univer- 
sity, $500 for mechanical assistance in an investi- 
gation of various effects of high hydrostatic pres- 


sure, in particular the effect of pressure on elec- | 


trical resistance of metals (continuation). 

No. 192 to J. P. Iddings, Washington, D. C., 
$1,000 for apparatus and assistance in the micro- 
scopical and chemical investigation of igneous 
rocks, for the purpose of extending knowledge re- 
garding petrographical provinces and their bear- 
ing on the problem of isostasy. 

No. 193 to C. A. Kofoid, University of Cali- 
fornia, $500 for assistance in securing animals in 
the Indian jungle and in their preparation for 
study in research on the intestinal protozoa. 

No. 194 to R. A. Daly, Harvard University, 
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$1,000 for the purchase of a thermograph of new 
design for determining temperature in the deep 
sea. 
No. 195 to R. W. Hegner, University of Michi- 
gan, $160 for assistance in the study of the his- 
tory of the germ cells, especially in hermaphrodite 
animals in order to determine the visible changes 
that take place in their differentiation and the 
causes of these changes (continuation). 


The Committee on the Bache Fund at present 
is constituted as follows: Ross G. Harrison, 
Yale University; Arthur G. Webster, Clark 
University, and Edwin B. Frost, chairman, 
University of Chicago (Williams Bay, Wis- 
consin). 

WE learn from Nature that the committee 
appointed by the Paris Academy of Sciences 
to examine the requests for grants from the 
Bonaparte Fund make the following proposals, 
which have been confirmed by the academy: 


3,000 franes to Auguste Lameere, professor at 
the University of Brussels, to enable him to con- 
tinue his researches at the Roscoff Zoological Sta- 
tion. 

4,000 frances to Charles Le Morvan, assistant as- 
tronomer at the Paris Observatory, for the publi- 
cation of a systematic and photographic map of 
the moon. 

2,000 francs to Paul Vayssiére, for the continu- 
ation of his researches on the various species of 
cochineal insects. 

3,000 franes to Francois de Zeltner, to contribute 
to the cost of a proposed expedition to the Sudan- 
ese Sahara, more particularly in the Air massif. 

2,500 frances to Léonard Bordas, to assist him in 
pursuing his investigations relating to insects at- 
tacking trees and forests, and more especially spe- 
cies which at the present time are devastating the 
woods of the central plateau and west of France. 

3,000 franes to Joseph Bouget, botanist at the 
Pie du Midi Observatory, for realizing his cultural 
experiments on a larger scale, with special refer- 
ence to the improvement of the pastures of the 
Pyrenees. 

3,000 franes to Henry Devaux, professor of plant 
physiology at Bordeaux, for the continuation of 
his researches on the cultivation of plants in arid 
or semi-desert regions. 

2,000 franes to Victor Piraud, for the continua- 
tion of his studies on the fauna of Alpine lakes 
and torrents, particularly at high altitudes. 

2,000 franes to Mare Tiffeneau, for the continu- 
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ation of his studies on the phenomena of molecular 
transposition in organic chemistry. 

In conformity with authorization by the 
minister of justice and public instruction a 
small expedition was despatched from the 
Argentine National Observatory at Cérdoba to 
Venezuela to observe the total eclipse of the 
sun on February 3. The expedition is in 
charge of Astronomer Chaudet and is equipped 
with two cameras for photographing the 
corona, two prismatic cameras for the flash and 
coronal spectrum, a small slit spectrograph and 
a photometer. It was expected to occupy a 
station in or near Tucacas. 

THE post of mining geologist in the ministry 
of agriculture and commerce of China has 
been offered to Dr. Warren D. Smith, pro- 
fessor of geology in the University of Oregon. 
Dr. Smith went to the university in Septem- 
ber, 1913, from the Philippines, where he was 
chief of the division of mines in the bureau of 
science. He had been in government service 
in the Philippines nine and a half years. 


Dr. Otro ScHoesB. has resigned as assistant 
director of the quarantine laboratory, port of 
New York, health officers’ department, to ac- 
cept a position in the Bureau of Science, 
Manila, P. I. 

Dr. Wittiam J. Means, one of the organ- 
izers of the Ohio State University and dean of 
the Starling-Ohio Medical University since 
the merger in 1907, has resigned, to take effect 
June 30, on account of impaired health and 
age. 

Proressor J. H. of Toronto Univer- 
sity, recently spent nearly two weeks at the 
New York Botanical Garden in a study of 
herbarium material of the Polyporacex, with 
special reference to collections made in On- 
tario. 

Proressor H. V. Tartar, whose publications 
on the results of his research investigations 
with arsenical sprays have materially modified 
certain spraying practises, has been granted a 
two-year leave of absence as head of the 
Oregon Experiment Station Department of 
Chemistry, to pursue research work at some 
of the leading eastern universities. 

Proressor J. E. Kraus, research specialist 
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in horticulture at the Oregon Agricultura) 
College, has been given a two-year leaye of 
absence to continue studies in eastern ypj. 
versities. He will first spend some time with 
the U. S. Bureau of Plant Industry inyegt;. 
gating certain pollination problems at Miami, 
Florida, after which he will begin his inyestj- 
gational studies at Chicago. 

Dr. Cartes Pancoast, Philadelphia, 
who went to Vienna in December, 1914, js 
now in charge of a 4,000-bed hospital at 
Munkacz in the Carpathians. 

Dr. AYLMER May, principal medical officer 
of northern Rhodesia, has been selected by the 
British war office to undertake research work 
on the western front in connection with wound 
infection. 

Dr. H. M. Woopcock, assistant to the late 
Professor E. A. Minchin, has been appointed 
acting head of the department of protozoology 
at the Lister Institute, London. 


Tue Minnesota and Wisconsin Chapters of 
the Society of Sigma Xi have established an 
annual exchange lectureship. For the present 
year President Charles R. Van Hise will rep- 
resent Wisconsin in a lecture at the Univer- 
sity of Minnesota on March 17. Professor 
E. M. Freeman will be the Minnesota repre- 
sentative in a lecture at the University of 
Wisconsin at some date during the second 
semester. 

Proressor T. Counciyman, of Har- 
vard University, will lecture before the Ex- 
perimental Medicine Section of the Cleveland 


- Academy of Medicine on February 11. His 


subject is “ Glioma.” 

Tue sixth lecture of the Harvey Society 
series delivered at the New York Academy of 
Medicine, on February 5, was by Dr. Hideyo 
Noguchi, of the Rockefeller Institute for 
Medical Research, on “ Spirochetes.” 

Tue Guthrie lecture of the Physical Society 
was delivered at the Imperial College of Sci- 
ence on January 28, by Mr. W. B. Hardy, on 
the subject “Some Problems of Living 
Matter.” 

Tue Prussian ministry of public instruction 
has ordered the erection of a bust of von 
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Behring in the Marburg Institute for Hygiene 
in memory of the twenty-fifth anniversary of 
Behring’s publication of his work on serum 


therapy. 

On recommendation of the council of the 
Biological Society of Washington the follow- 
ing resolution drawn up by L. O. Howard, 
Frederick V. Coville and Paul Bartsch has 
been adopted: 


Wuerzas, Dr. George M. Sternberg, former Sur- 
geon General of the U. 8S. Army, a distinguished 
worker in the biological sciences as applied to 
medicine, long time an active member of the Bio- 
logical Society of Washington and its president 
during the years 1895 and 1896, has passed from 
this life, therefore be it 

Resolved, That the Biological Society of Wash- 
ington keenly regrets his death and offers its 
warmest sympathy to Mrs. Sternberg, and will al- 
ways be grateful to his memory for the important 
part which he took in the affairs and discussions 
of the Society and for the distinction which his 
eminent name adds to its list of past-presidents. 


Dr. Tuomas H. professor of clin- 
ical surgery in the Yale Medical School and 
surgeon at the New Haven General Hospital, 
died on February 3, at the age of sixty-three 
years. 


Dr. OswaLp Kips, professor of philosophy 
and psychology at Munich, has died at the 
age of fifty-three years. 


Tue death is announced of Dr. Georg 
Griipler, who in his laboratories at Leipzig 
and Dresden carried on physiological and bac- 
teriological research in connection with the 


proteins, the enzymes and _ bacteriological 
stains. 


Tur Medizinische Klinik of December 26 as 
quoted in the Journal of the American Med- 
ical Association gives figures showing that the 
names of 1,084 physicians have appeared on 
the 400 casualty lists that had been published 
by that date in Germany. The list includes 
37 civilian physicians, 377 active medical offi- 
cers, 373 of the reserve force and 287 assistant 
medical officers. Of this total, 361 have been 
killed, 142 severely and 388 less severely 


wounded, 102 have been taken prisoners, and 
90 are missing. 
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THE University of Colorado Mountain Labo- 
ratory, which is now in its eighth year of 
operation, will hold a six-weeks’ session, begin- 
ning on June 26, 1916. Courses in zoology 
are in charge of Professor Frank Smith, of 
the University of Illinois; those in botany will 
be given by Professor Francis Ramaley, of 
the University of Colorado, at Boulder. The 
mountain laboratory does not duplicate work 
of the regular college year, but offers courses 
primarily concerned with ecology and distribu- 
tion. Most of those who attend are graduate 
students and high-school and college in- 
structors. 


UNIVERSITY AND EDUCATIONAL 
NEWS 

Contracts have been let recently by the 
board of directors of the Texas Agricultural 
and Mechanical College for a new hospital for 
which the legislature recently appropriated 
$50,000, and a new dairy barn to be erected at 
a cost of $10,000. President Bizzell has an- 
nounced that plans and specifications are 
about completed for the new Animal Hus- 
bandry Building to cost $40,000 and a new 
hog cholera serum plant, for which $15,000 
are now available. Professor R. Adelsperger, 
head of the department of architecture and 
architectural engineering at the college, will 
begin immediately on plans and specifications 
for the new college auditorium to be erected 
at a cost of $100,000 and a new Veterinary 
Medicine Building to cost $100,000. The 
funds for these two buildings will not be 
available until September 1, 1916. 


A new forestry building costing $40,000 has 
been authorized by the board of regents and 
will be erected on the Oregon Agricultural 
College campus during the coming spring and 
summer. It will be a brick structure, three 
stories high and 80 feet wide by 140 feet long. 
A large laboratory for logging-engineering 
will be located on the first floor, with smaller 
laboratories for the manufacture of wood prod- 
ucts. The second and third floors will be oc- 
cupied by offices, classrooms and smaller ex- 
perimental laboratories. The building will be 
ready for occupancy at the opening of the 
next college year, September, 1916. 
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THE committee of the board of trustees of 
Cornell University on faculty participation in 
university government has recommended that 
three representatives of the faculty selected 
by ballot shall sit at meetings of the board 
with full powers except that of voting, and 
that each faculty shall select committees to 
meet with the general administrative com- 
mittee of trustees. The board has approved in 
principle the second recommendation and has 
referred the whole question back to the com- 
mittee for further conference with the faculty 
committee. 


Dr. Witiarp C. FisHer, whose enforced 
resignation from Wesleyan University will be 
remembered, has been appointed acting pro- 
fessor of economics at New York University. 


At Princeton University, E. Newton Harvey, 
Ph.D., has been promoted to an assistant pro- 
fessorship of physiology. 


Proressor Stern, of Breslau, has 
received a call from Hamburg to fill the chair 
of philosophy and psychology vacant by the 
death of Professor Ernst Meumann. 


DISCUSSION AND CORRESPONDENCE 
PARASITES OF THE MUSKRAT 

In the Journal of Parasitology, Vol. 2, No. 
1, p. 46, Linton describes cestode cysts found 
in the liver and omentum of a muskrat found 
near Washington, Pa., in 1884. On the basis 
of the size and shape of the hooks and the ap- 
pearance of the bladderworm Linton con- 
siders these to be Cysticercus fasciolaris, the 
larval stage of Tenia crassicollis, a tapeworm 
which is frequently found in the intestine of 
the cat. 

The finding of Cysticercus fasciolaris in the 
muskrat has been previously reported by Stiles 
& Hassall, 1894, in “ A Preliminary Catalogue 
of the Parasites Contained in the Collections 
of the United States Bureau of Animal In- 
dustry, United States Army Medical Museum, 
Biological Department of the University of 
Pennsylvania (Coll. Leidy) and in Coll. Stiles 
and Coll. Hassall.” 

Dr. Allen J. Smith, of the University of 
Pennsylvania, has written me that he has in 
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his possession “a specimen of liver of the 
muskrat which is tremendously enlarged anq 
riddled with Cysticercus fasciolaris.” hj, 
muskrat was trapped in the winter of 1904-0; 
near Philadelphia. 

Among fifty muskrats examined from Ne. 
braska and Minnesota in no case have we 
found the liver infected with any kind of 
parasite. 

We have found in the intestine of one musk. 
rat, shot at Lake Chisago, Minnesota, in Au- 
gust, 1915, several hundred minute monostome 
trematodes which represent a new species, 

These two parasites should be added to the 
list given by us for the muskrat in Science, 
N.S., Vol. 42, p. 570, and the Journal of Para- 
sitology, 1915, Vol. 1, pp. 184-197. 

FRANKLIN D. Barker 

THE UNIVERSITY OF NEBRASKA 


THE USE OF THE INJECTION PROCESS IN 
CLASS-WORK IN ZOOLOGY 


Ir is often difficult or impossible in a labo- 
ratory class in zoology to demonstrate path- 
ways of fluids or food in certain animals, in 
other than a purely structural way. Blood ves- 
sels are injected and studied as so many 
colored strings or tubes, and cavities and ducts 
are explored with a probe, leaving much to the 
imagination. During the summer course in 
zoology at the University of Cincinnati, we 
have made extensive use of the injection 
method for studying the mechanics of these 
structures, and their condition during opera- 
tion. A glass tube is drawn out into a point 
of any desired size, and attached to a rubber 
hand bulb, either directly or by a rubber tube. 
This apparatus, including a bunsen burner and 
cutting file, is simple and cheap enough to be 
included as a part of each student’s equipment. 
The injecting fluid used is usually India ink 
or Prussian blue. The following example will 
show how the method is used in studying the 
circulation of a freshly killed crayfish. 

The animal is killed by chloroform or ether, 
and the carapace dissected off. The student 
then exposes the heart, being careful not to cut 
any of the surrounding tissue. A fine-pointed 
glass cannula is now inserted through a hole 
made with the point of the glass injecting 
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needle, or through a slit made with a scissors. 
Under favorable conditions, the point may be 
fitted into one of the ostia. The India ink is 
now slowly injected, and the progress of the ink 
watched through the transparent vessel walls. 
In this way, a student can realize what is 
meant by blood pressure, peripheral resistance 
of capillaries, physiological pathways open at 
the time of death, delicacy of capillary beds, 
as well as the course of the main blood vessels. 
There is an added advantage, in that one is 
able to “feel” the resistance of the vessels 
and capillaries, as well as to see the fluid as it 
passes through. The addition of a mercury 
manometer between the bulb and the glass 
tube may be of use in making quantitative or 
comparative studies. The advancing stream 
of black is carefully watched and the order in 
which the vessels are filled is noted. A very 
good idea of the relative strengths of the ves- 
sels is obtained by watching for extravasations. 
After these points have been observed, the in- 
jection still remains and can be studied, con- 
siderable dissection being possible without 
leakage. In ease the ink runs on to the tissues, 
it can be washed off under the hydrant. The 
brilliant contrast of black and white is of 
course obvious. 

A particularly instructive study can be made 
by injecting the venous system of the crayfish. 
The carapace is removed from a freshly killed 
specimen, and the gills exposed. The ink is 
then slowly injected into the ventral sinus of 
the abdomen. The advancing stream can be 
followed from the different parts of the body 
(well seen in the transparent joints) to the 
gills, through them, back to the body wall, and 
to the pericardial sinus. The picture seen on 
clearing one of the gills in glycerine has a new 
interest to the student, he having watched and 
controlled the process of filling them. 

This method, besides presenting many an- 
atomical structures from a physiological point 
of view, has a wide range of application. A 
truer, safer and more graphic picture is ob- 
tained by injecting a duct or opening, than 
could be secured by probing it. This is of 
value in some animals in tracing the bile and 
Pancreatic ducts, as well as those of other 
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glands. It has been successfully applied in 
some cases to formalin material. Thus the 
stomach and radial canals of Gonionemus 
medusa can be demonstrated very well, as can 
also the pharynx of Amphioxus and its rela- 
tion to the atrial cavity. Formalin specimens 
of tapeworm show the longitudinal and con- 
necting excretory canals very clearly. The 
living earthworm is very resistant to injec- 
tions of the blood vessels, a point easily corre- 
lated with the fact that on cutting the worm, 
contraction of the vessels prevents bleeding to 
death. In the grasshopper, the connections 
between the alimentary canal and gastric ceca 
can be well shown by injection per os. In some 
cases water serves the purpose of the ink, as in 
studying the path of the water in the nasal 
aperture of the dogfish, or the change of the 
relations of the parts of the digestive tract 
when full and empty, or the resistance their 
inner folds presents to the passage of the 
food. 

In these injections it should be borne in 
mind that the process is the part desired, not 
necessarily the finished product. Further- 
more, the student should realize that the con- 
dition of the preserved specimen merely repre- 
sents one set of conditions in the life of the 
animal, and the injection should therefore be 
considered as showing graphically the physio- 
logical condition of the animal at the time 
of death only, with such subsequent changes 
as naturally follow. This is well shown by the 
different amounts of ink flowing into each 
vessel, and the ease with which they are filled. 
The details noted above, while probably in- 
eluding points now in use in many labora- 
tories, are given here, as we have found that 
the use of this technique has given the ele- 
mentary student a simple means of studying, 
in the animals dissected in the laboratory, 
some of the more fundamental problems of the 
dynamics of organs. 

RapHAEL Isaacs 

UNIVERSITY OF CINCINNATI 


THE POISONOUS CHARACTER OF ROSE 
CHAFERS 


I was particularly interested in the article 
on this subject in Science, January 28, 1916, 
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because for many years past there has occurred 
a serious loss among the brook trout (and I 
think also the rainbow trout) of Pine Creek, at 
Long Pine, Nebraska. They have floated down 
stream dead, in large numbers, and stuffed 
with live rose chafers. The theory to account 
for this has been the same as stated by the 
above writer, namely, mechanical, though no 
real mechanical damage has been observed. I 
have no doubt of the poisonous character of 


~ the beetle, and add this note to extend the 


knowledge of its effects on a very different 

order of life. The chafers, it should be said, 

feed on the willows, chiefly Salix fluviatilis, 

that overhang the stream, sometimes stripping 

them bare. J. M. Bates 
RED CLOUD, NEBRASKA 


SCIENTIFIC BOOKS 


British Antarctic (Terra Nova) Expedition, 
1910. Zoology, Vol. I., No. 2, Natural His- 
tory of the Adelie Penguin, by G. Murray 
Levick, M.D., R.N.; No. 3, Cetacea, by D. G. 
Luu, M.A.; Vol. IT., No. 2, Oligocheta, by 
H. A. Bayuis, B.A.; No. 3, Parasitic Worms, 
by R. T. Lerper, D.Se. and E. L. Atkinson, 
M.D., R.N.; No. 4, Mollusca, Pt. 1, by 
Epcar A. Situ, I.S.0.; No. 5, Nemertinea, 
by H. A. Bayuis, B.A.; British Museum Nat. 
History, 1915, 4° with many plates and 
text-figures. 

Notwithstanding financial stringency caused 
by the war, and the absence of many of the 
younger men of science in the hospital or the 
trenches, British scientific, institutions have 
been able, as a rule, to continue publication 
though in restricted measure. The various 
papers based on material collected by the Terra 
Nova expedition have been coming out sepa- 
rately at intervals during 1915, without refer- 
ence to the order in which they are intended 
finally to be bound up. 

Dr. Levick’s account of the habits of the 
Adelie penguin, illustrated by twenty plates, 
is most interesting and some of their proceed- 
ings, especially their habit of unanimous 
“ drilling ” in large masses like a regiment of 
well-trained soldiers, are inexplicable on any 


hypothesis. 
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Lillie’s account of the whales relates chicfly 
to subantarctic species mostly observed at 
whaling stations in New Zealand. He is dis- 
posed to regard several of the species, esp. 
cially the humpback (Megaptera nodosa Bon- 
naterre), as identical with boreal species 
However the coloration and proportions as 
figured differ markedly from the north Pacific 
species (M. versabilis Cope) and the species of 
Cyamus infesting them are distinct. He in. 
dulges in some speculations in regard to what 
the whalers call the “ high-finned killer,” ingj- 
viduals with a higher dorsal fin than the others 
of the same school, but in the north Pacific 
there is always at least one of these with every 
school of killer whales and there is little doubt 
that these individuals are the old parents of 
the family group which forms the “ school.” 

Baylis describes a new species of Oligocheta 
found in the gill-chamber of a land crab 
(Geocarcinus lagostoma M. Edw.) collected at 
S. Trinidad Island in the South Atlantic. 
This is the second species known to inhabit 
such a situs, and does not appear to have been 
materially modified. by its parasitic habit. 
Two new Nemerteans are described from the 
Antarctic Sea, a Baseodiscus and a Lineus, 
and two known species of Amphiporus were 
also obtained, while three other species were 


-obtained in New Zealand waters. 


The parasitic worms described by Leiper 
were chiefly obtained from seals and fishes, the 
birds proving almost free from parasites. A 
free living Nematode was dredged in McMurdo 
Sound in 250 fathoms. The species are well 
illustrated and the paper concludes with a 
summary of the species collected by previous 
Antarctic expeditions. 

The Prosobranch, Scaphopod and Pelecypod 
mollusea are described with his usual care by 
Edgar A. Smith and illustrated by two excel- 
lent plates. Fifty-eight species are enu- 
merated from the Antarctic region of which 
twelve are new. 

The expeditions of the Discovery and South- 
ern Cross had previously obtained a large 
proportion of the fauna of the region visited 
by the Terra Nova. Nothing very striking ap- 
pears among the novelties except one or two 
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odd forms referred to Trichotropis. A new 

ies of Neoconcha has a strong resemblance 
to Torellia. Modiolaria lateralis Say, orig- 
snally described from the Florida coast, was 
obtained from South Trinidad Island, 700 
miles off the coast of Brazil in the South 


Atlantic. 
Wma. H. Datu 


PROCEEDINGS OF THE NATIONAL 
ACADEMY OF SCIENCES 


(VotuME 2, NumBer 1) 


Tue first number of volume 2 of the Pro- 
ceedings of the National Academy of Sct- 
ences contains the following articles: 


1.4 Possible Origin for Some Spiral Neb- 
ule: G. F. Becker, United States Geolog- 
ical Survey, Washington. 

It is suggested that nebule may be devel- 
oped from nebulous streamers or “ bacula.” 
Comparison of the theoretical shape of the 
nebule at certain stages of their development 
with the Whirlpool nebula is not unfavorable 
to the hypothesis. 


2.4 Peculiar Clay from near the City of 
Mexico: E. W. Hinearp, University of Cali- 
fornia. 

The analysis shows that the predominant 
base is magnesia. A peculiarity of the clay 
is its exceptionally high absorptive power for 
water. 


3. Studies of Magnitude in Star Clusters, 
I. On the Absorption of Light in Space: 
Hartow SwHaptey, Mount Wilson Solar 
Observatory, Carnegie Institution of Wash- 
ington. 

The examination of the Hercules cluster 
indicates the conclusion that the selective ex- 
tinction of light in space is entirely inap- 
preciable and that probably the non-selective 
absorption in space is also negligible. 

4. Studies of Magnitudes in Star Clusters, 
II. On the Sequence of Spectral Types in 
Stellar Evolution: Hartow SHAPLey, Mount 
Wilson Solar Observatory, Carnegie Insti- 
tution of Washington. 

The giant second-type stars are present in 
large numbers in the globular clusters. The 
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results offer difficulties for the conventional 
scheme of evolution of spectral types, but the 
difficulties are not so severe for Russell’s 
hypothesis. 


5. Experimental Evidence for the Essential 
Identity of the Selective and Normal Photo- 
Electric Effects: R. A. Miturkan and W. H. 
Souper, Ryerson Physical Laboratory, Uni- 
versity of Chicago. 

Photo-electric phenomena are not in gen- 
eral conditioned by the presence of a gas. All 
distinctions between the normal and selective 
effects in lithium have disappeared. 


6. Concomitant Changes in Terrestrial Mag- 
netism and Solar Radiation: L. A. Bauer, 
Department of Terrestrial Magnetism, Car- 
negie Institution of Washington. 

Changes in the earth’s magnetism of appre- 
ciable amount are found associated with 
changes in solar radiation. Decreased solar 
constant is accompanied by increased magnetic 
constant. Various minor but important corre- 
lations are established. 


7. Submarine Solution of Limestone in Rela- 
tion to the Murray-Agassiz Theory of Coral 
Atolls: A. G. Mayer, Department of Marine 
Biology, Carnegie Institution of Washing- 
ton. 

By exposing pieces of shell of the molluse 
Cassis to solution in sea-water for a year under 
various conditions, it is shown that the rate of 
solution is too slow to be favorable to the 
theory that the solvent action of sea-water for 
limestone is a primary factor in deepening and 
widening the lagoons of coral atolls. 


8. The Archegonium and Sporophyte of Treu- 
bia Insignis Goebel: D. H. CAMPBELL, De- 
partment of Botany, Stanford University. 
Treubia is probably on the whole nearer the 

leafy liverworts than is any other anacrogyn- 

ous genus. 


9. Brief Notes on Recent Anthropological Ex- 
plorations under the Auspices of the Smith- 
sonian Institution and the U. 8. National 
Museum: ALES Division of Phys- 
ical Anthropology, U. S. National Museum. 
The topics treated are: Search for Neolithic 

Human Remains in Southwestern Russia; 
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Explorations in the Birusa Caves and Rock 
Shelters on the Yenisei River, Siberia; Devel- 
opment of the Child among the Negrito, the 
African Negro, the Eskimo, and Native 
Siberians. 

10. A Theory of Nerve-Conduction: A. G. 
Mayer, Department of Marine Biology, 
Carnegie Institution of Washington. 

The theory of nerve-conduction is based 
upon the phenomena of adsorption. The re- 
sults lend no support to the theory that the 
velocity of propagation of nerve impulse is 
that of a shear in the substance of the nerve. 


11. Zuni Culture Sequences: A. L. Krorser, 
Museum of the Affiliated Colleges, San 
Francisco. 

The author gathered a large number of 
potsherds in and near Zuii, and is able to 
make a tentative chronological classification 
of the objects. 


12. The Numerical Results of Diverse Systems 
of Breeding: H. S. Jennines, Zoological 
Laberatory, Johns Hopkins University. 

The proportions of the population which are 
found after n generations arising from con- 
tinued breeding in various ways are tabulated 
for 24 different methods of mating. 


13. On the Effects of Feeding Pituitary Body 
(Anterior Lobe) Substance, and Corpus 
Inuteum Substance to Growing Chicks: 
Raymond Peart, Biological Laboratory, 
Maine Agricultural Experiment Station. 
The commencement of the laying period in 

pullets is neither retarded nor accelerated by 

feeding pituitary and corpus substance, but 
the body growth is retarded. 


14. A Preliminary Report on Further Experi- 
ments in Inheritance and Determination of 
Sex: Ricnarp Osborn Zoo- 
logical Laboratory, Yale University. 

The article states a number of new results 
found by the author in continuing his earlier 
work on the interbreeding of gypsy moths. 
Every gradation of intersexualism from a 
normal female to a normal male, and from a 
male three-fourths of the way toward the 
female has been obtained. 
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15. On the Degree of Inbreeding which exists 
tn American Jersey Cattle: RayMonp Prany 
and 8. W. Patterson, Biological Laboratory 
Maine Agricultural Experiment Station, 
American Jersey cattle are about one half 

as intensely inbred when eight generations 
are taken into account as would be the case 
if continued brother X sister breeding had 
been followed. In general, Register of Merit 
animals are less intensely inbred than the ordi- 
nary population. 


16. Upper Limit of the Degree of Transitivity 
of a Substitution Group: G. A. Mii, 
Department of Mathematics, University of 
Tllinois. 

The degree of transitivity of a substitution 
group of degree n which does not include the 
alternating group of this degree is always less 
than 54\/n—1. 

17. The Extension of the Montana Phosphate 
Deposits Northward into Canada: F. D. 
ApaMs and W. J. Dick, Commission of Con- 
servation of Canada. 

An account of the explorations carried out 
to ascertain whether phosphate-bearing rocks 
extend northward from Utah, Idaho, and Mon- 
tana into Canada. In some places such an ex- 
tension has been found. 

Epwin 

Mass. INsT. oF TECH. 


NOTES ON METEOROLOGY AND 
CLIMATOLOGY 
SNOWFALL AND SNOW COVER 

THE destructive snowstorm of December 13, 
1915, in the vicinity of New York showed 
strikingly the ocean control on the depth of 
snowfall. While the precipitation (rain and 
melted snow) was heavy everywhere, the depth 
of snowfall, according to press reports, ranged 
from little or nothing in eastern Massachu- 
setts to one foot between New York and New 
Haven and two feet near Albany. The warmth 
of the ocean effectively prevented snowfall 
where the winds blew off the water and made 
it sticky and dense near the coast, even though 
the surface wind was from the north. Not 
until February or March does heavy snowfall 
usually occur with winds from the ocean. A 
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discussion with maps of the snowfall of the 
eastern United States was published by C. F. 
Brooks in the Monthly Weather Review, June, 
1914, and January, 1915. 

Snowstorms of the eastern United States are 
difficult to forecast, because a sleet or ice storm 
frequently occurs instead. Professor H. C. 
Frankenfield, of the Weather Bureau, has re- 
cently made a study of the temperatures pre- 
ceding sleet and snow storms." Steep tempera- 
ture gradients northward, and high tempera- 
tures over the Gulf and south Atlantic states 
are necessary for sleet formation and usually 
absent before and during heavy snows. 

The heavy snowfall problem in mountains of 
the west is discussed by A. H. Palmer in a 
well-illustrated paper, “ The Region of Great- 
est Snowfall in the United States.” ? 

Tamarack, and Summit, California, have 
the greatest observed snowfall in the United 


States. 
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are steep to prevent similar crushing.? For 
thirty-two miles, from Blue Canyon to 
Truckee, expensive snow sheds are required to 
protect the Southern Pacific tracks from the 
snowfall and avalanches. 

Mountain snowfall is of immense value for 
water power and for irrigation; and to some 
extent this value is controlled by the rate of 
melting. Messrs. A. J. Jaenicke and M. H. 
Foerster have written an article on “The In- 
fluence of a Western Yellow Pine Forest on 
the Accumulation and Melting of Snow.” 4 
Five years of records near Flagstaff, Arizona, 
indicate that the snowfall in the forest and ad- 
jacent grass and farm land park is same; but 
that the rate of melting is different. In the 
park the minimum temperatures are lower and 
the maxima are higher than those in the for- 
est. Thus the soil in the park is generally 
frozen before the winter snow cover is estab- 
lished, while in the forest the soil may freeze 


es Length Annual Snowfall (Inches) Total Rain 
Station County Watershed ———— of Record and Melted 
(Feet (Years) Average | Max. | Min. Snow (Inches) 
Tamarack..... Alpine | San Joaquin | 8,000 8 521 i ae 57.5 
Summit........ Placer | Sacramento | 7,017 | 44 420 | {ime | 164 48.1 


During heavy snowfall the wind is usually 
relatively light, in marked contrast to the 
windy snowstorms of the east. The pressure 
of the snow on any raised objects becomes very 


DEPTH OF SNOW ON GROUND (9-YEAR AVERAGE) 
(INCHES) 


Dec. 1| Jan.1 | Feb. 1 | Mar. 1 | Mar. 15 | Mar. 31 


aS 19 | 62 | 165 | 183 | 194 | 192 
Pink 9 | 44 | 122 | 127 | 146 | 118 


great. A fence made of two-inch boiler flues 
has been bent; the snow sheds, even where 
built of twelve- by fourteen-inch timbers occa- 
sionally collapse, and the gables of the houses 


1“‘Sleet and Ice Storms in the United States,’’ 
Second Pan-American Scientific Congress. 

*Mo. Weather Rev., May, 1915. See map of 
the snowfall of the United States by C. F. Brooks, 
Quar. Jour. Roy. Meteorological Soc., April, 1913. 


only in a few spots. Any water from melting 
snow in winter forms an ice layer at the base 
of the snow cover in the park, but sinks into 
the ground in the forest. In winter on ac- 
count of the generally higher temperatures and 
the heating of the local bare spots and trees, 
the snow melts more rapidly in the forest than 
in the park. In spring, on the contrary, the 
formation of slush, the strong sunshine, and 
higher wind velocity in the park cause the 
snow to melt a week, or even more than two 
weeks, before the last drifts of snow in the 
forest. The frozen soil and the basal ice layer 
in the park allow the water to run off very 
rapidly, while only occasionally is there any 
surface run-off in the forest. The value of 
open forest for water conservation is evident. 


3 Note the destructive effect of the heavy snow- 
fall at Flagstaff, Arizona, December 29-31, 1915. 
4 Mo. Weather Rev., March, 1915. 
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In order to estimate the water from moun- 
tain snowfall which will become available in 
summer, snow surveys are made every spring 
in the mountains of the west. Type water- 
sheds are surveyed; and the snow is estimated 
on adjacent ones. The use of a snow sampler 
gives best results. Several sections of tubing 
of small diameter are used to cut vertical snow 
cylinders. This is done at a great many 
points; and the water content of the snow 
determined by weight.® 


WEST INDIA HURRICANES 


Two very intense tropical cyclones visited 
the gulf coast in August and September, 1915, 
the first taking its greatest toll of life in Texas 
and the second in Louisiana. The 1915 Gal- 
veston storm made its appearance the morn- 
ing of August 10 between Dominica and the 
Windward Islands of Barbados. The storm 
on passing Haiti, Jamaica and Cape San 
Antonio, Cuba, did immense damage to the 
banana and sugar crops; and sank one large 
steamer. In Texas the loss of life was 275; and 
in the severe floods occasioned as far as the 
Ohio Valley 30 were drowned. The cyclone 
passed out the St. Lawrence Valley August 
23. The lowest pressure reading (reduced to 
sea level) was 28.20 inches (955.6 kb. or mb.) 
at Houston; the highest wind velocity for five 
minutes was 93 miles per hour, at Galveston. 
While the high tide at Galveston was about the 
same as in 1900, less damage resulted owing 
to the protection afforded by the sea wall and 
the elevation of part of the city. 

The land winds on the coast of southern 
Texas brought on the highest temperatures 
ever recorded at Brownsville (104° F.), and 
Corpus Christi (100° F.). In Texas the cen- 
tral calm of the cyclone was about 6 miles in 
diameter, and its forward movement was 15 
miles per hour.® 

One of the most thorough studies ever made 
of a tropical cyclone was that conducted by Dr. 
I. M. Cline of the Weather Bureau at New 


5 Professor J. E. Church, University of Nevada, 
Second Pan-American Scientific Congress. 

6 See Mo. Weather Review, August, 1915. 

7 See Mo. Weather Rev., September, 1915. 
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Orleans, September 29, 1915.7 The storm 
originated near 64° W. longitude in the Carib- 
bean Sea September 23 and passed over New 
Orleans six day later. The sea level pressure 
minimum of 28.11 inches (952.5 kb. or mb.) at 
New Orleans established a new low record for 
the United States; and the winds attained 
tremendous velocities. At New Orleans the 
maximum for 5 minues was 86 miles per hour, 
and for half a minute, 130. At Burrwood, 
Louisiana, where the wind had an unobstructed 
sweep, the average velocity for 3 hours was 
103 miles per hour, reaching 116 for 20 min- 
utes, 124 for 5 minutes, and for about half a 
minute the rate of 140 miles per hour. While 
there may be doubt as to the accuracy of the 
cup anemometer, these figures give some 
quantitative measurement of the tremendous 
violence of the wind. The wind is described as 
coming in a series of puffs of a few seconds’ 
duration. The wind did not veer gradually 
but changed suddenly from one point to the 
next; and just before each change the rainfall 
was intense. So violent was the wind that 
probably no house in New Orleans escaped 
damage. The total rainfall at New Orleans 
was 8.20 inches, but was as high as 14.43 in 
Washington County. Fifty miles west of the 
center the rainfall was negligible. The pres- 
sure gradient was 1 inch (33.9 kb. or mb.) in 
50 miles. The central calm was about 8 miles 
and the whole storm (pressure below 29.50 
(999.3 kb. or mb.) ) 250-300 miles in diameter; 
and it progressed at about 12 miles an hour. 
The high tide overtopped the levees south of 
New Orleans and on the north overflowed from 
Lake Ponchartrain into the western part of the 
city. The loss of life was probably 275, and of 
property $13,000,000, of which a third was 
in New Orleans. The westerly course of both 
hurricanes was due apparently to the presence 
of high pressure areas in the east central 
United States. The relatively small loss of 
life in two such intense hurricanes is due 
largely to the ample warnings given by the 
United States Weather Bureau. 

The weather immediately preceding the for- 
mation of a West India hurricane is usually 
hot, damp and calm. The region of origin # 
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generally in the west early and in the east in 
the middle of the season. According to Sr. 
J. C. Millas (Second Pan-American Scientific 
Congress) the original impulse which sets the 
air in rotation may come from winds at the 
level of the intermediate clouds. Thus the 
cyclones are probably largely convectional in 
origin but to some extent dynamical. 


CLIMATIC SUBDIVISIONS OF THE UNITED 


STATES* 

Proressor R. DeC. Warp, after treating 

earlier and present climate subdivisions of the 
United States, proposes a new scheme based 
on the following principles: 
_. . the subdivisions should be chosen because of 
their special relations to cyclonic and anticyclonic 
tracks and movement; to local and characteristic 
weather distribution around lows and highs; to cy- 
clonic and anticyclonic winds; and because of gen- 
eral similarity of weather types over each province. 
Finally, the districts should, as far as possible, be 
the same as those which have been officially adopted 
in the publication of the meteorological and cli- 
matic data of the region. 

He makes eight provinces. The Eastern 
Province includes all the eastern United States 
except for the Gulf Province, a strip along the 
southern coasts extending inland about 200 
miles from the Gulf of Mexico. The two 
Plains provinces have their eastern boundary 
roughly set at the 100th meridian—more ex- 
actly on the 2,000-foot contour. The two 
Plateau provinces begin at the main crest of 
the Rockies and the two Pacific provinces oc- 
cupy the region west of the crests of the Sierra 
Nevadas and Cascades. The line dividing the 
northern from the southern Pacific, Plateau 
and Plains provinces follows in general the 
southern boundaries of Oregon, Idaho, Wyo- 
ming and Nebraska. These serviceable sub- 
divisions not only follow Professor Ward’s 
specifications, but also can be easily remem- 
bered. 

NOTES 

Tue Monthly Weather Review under the 

acting editorship of Professor Cleveland Abbe, 


® Bulletin of the Am. Geog. Soc., September, 
1915, pp. 672-680. Condensed in Mo. Weather 
Fev., September, 1915, pp. 467-468. 


SCIENCE 


215 


Jr., has become a comprehensive meteorolog- 
ical magazine international in scope. It con- 
tains in addition to direct meteorological con- 
tributions from Americans and foreigners 
many reprints and abstracts of important 
meteorological papers which have appeared 
elsewhere. The Weather Bureau library under 
the direction of Professor C. F. Talman con- 
tributes not only its monthly list of publica- 
tions received and of papers bearing on me- 
teorology, but also notes of general interest. 


“A List of Meteorological Isograms,” is the 
title of one such note by Professor Talman.® 


The term ‘‘Isogram’’ was suggested by Francis 

Galton in 1889 as a convenient generic designa- 
tion for lines, on a chart or diagram indicating 
equality of some physical condition or quantity. 
. . . The largest number of those to which partic- 
ular naraes have been assigned belong to meteorol- 
ogy. 
The list of 90 such isograms includes the 
author of each term and the earliest instance 
of its use, so far as this information could be 
obtained by the compiler. Most of the terms 
are rarely used. 


Miss E. Buynitzxy, of the library, has con- 
tributed a “Tentative Classification for Me- 
teorological Literature.” 1° This is based on 
schedule F of the International Catalogue of 
Scientific Literature, but in general form is 
like the Dewey decimal system. The main 
divisions are as follows: 

00 General Works. 

10 Observatories. Methods of observation. 

20 Instruments. 

30 Physics of the atmosphere. Cosmical rela- 
tions. Aerology. 

40 Pressure. 

50 Temperature. Radiation. 

60 Atmospheric moisture. 

70 Circulation of the atmosphere. 

80 Atmospheric electricity. 

90 Climate and weather. 

There are 81 main heads and 71 subheads; and 
it is easy to add more. A few minor rearrange- 
9 Mo. Weather Rev., April, 1915, pp. 195-198. 

10 Mo. Weather Rev., September, 1915, pp. 362- 
364. 
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ments might be made to advantage; for in- 
stance, ice storms should be associated with 
sleet instead of with dew and frost; and perco- 
lation perhaps belongs with the relations of 
precipitation and vegetation to water supply 
and stream flow, rather than to the section of 
atmospheric precipitation. This classification 
is less complete, but more easily remembered 
than the International; and, being more re- 
cent than either the International or the Dewey 
systems, it meets in a satisfactory way the 
general requirements of modern meteorolog- 
ical literature. 

Mr. Rosert SeysotH has compiled a valu- 
able list of the “ Serial Numbers of Weather 
Bureau Publications.” 11 The numbers begin 
with 60 in 1895 and end with 560, the Monthly 
Weather Review for July, 1915. The list em- 
braces the vast majority of Weather Bureau 
publications, and, in addition, the important 
unnumbered publications are mentioned. 

Proressor A. J. Herspertson died July 30, 
1915, at the age of 50 years. He is noted in 
meteorology particularly for his contribution, 
“ The Distribution of Rainfall Over the Land,” 
compiled for the Royal Geographical Society 
in 1900, and for his editorship of the Oxford 
Wall Maps. 

Mr. Water G. Davis, director of the Oficina 
Meteorologica Argentina for more than 30 
years, has retired on a pension. Mr. George 
Wiggin, a native of New Hampshire, for 21 
years assistant director, is now acting director. 
Cuaries F. Brooxs 
YALE UNIVERSITY, } 

January 3, 1915 


SPECIAL ARTICLES 


DEVELOPMENT OF THE PHYLLOXERA 
VASATRIX LEAF GALL 


In Bulletin 209, recently issued by the 
United States Department of Agriculture, en- 
titled “ Testing Grape Varieties in the Vini- 
fera Regions of the United States,” Husmann 
makes the following statements, p. 12: 


The number of swellings, nodosities and tuberos- 
ities from insect punctures and the rotting of 


11 Mo, Weather Rev., July, 1915, pp. 346-350. 
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the root occasioned by them Progress more or less 
rapidly and deeply in accordance with the texture 
and character of the root attacked. The weaken- 
ing and ultimate death of the vine are determined 
by the extent of the punctures and the progress 
of the rot upon the roots. 


Although Cook suggested that puncturing 
may be the stimulus for the gall production 
occasioned by the aphids, no evidence has ever 
been presented to confirm this theory. To the 
contrary, after intensive study of the grape- 
vine leaf gall produced by this insect, the 
writer has gathered evidence showing that so 
little puncturing is done by the insect that, as 
a gall-producing stimulus traumatic punctur- 
ing may be regarded as playing a very minor 
part. Histological sections of leaves attacked 
by Phylloxera readily reveal the actual punc- 
turing done by the insect. This manifests it- 
self in the broken-up condition of the epi- 
dermal and mesophyll cells through which the 
proboscis has passed. In a considerable num- 
ber of slides, microscopic examination shows 
the proboscis itself passing through the punc- 
tured and broken-up cells. The writer has 
never found more than two or three epidermal 
cells and as many mesophyll cells thus rup- 
tured. So slight a disturbance can not be 
looked upon as the main cause of such large 
hyperplastic growths as are produced on the 
leaves of the vine or on the roots of the vine. 
This view is substantiated by Cornu’s excel- 
lent work upon the root swellings induced by 
the attacks of this insect. 

The one thing that is definitely certain 
about the work of Phyllozera is the fact that 
it obtains its food by means of a sucking 
action. This action usually continues for 
about 12 to 15 days at one particular point on 
the leaf, and around this point, which may be 
called the sucking center, the gall develops. 
During this time the insect has obtained 
enough food to enable it to sustain itself, to 
increase its bulk considerably, and to produce 
several hundred eggs. The withdrawal of so 
much food at one point from tender growing 
leaves, the subsequent changes in tension and 
pressure at this point, and certain structural 
peculiarities of the gall itself, all suggest the 
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sucking action as the initial stimulus for gall 


tion. 
er Harry R. Rosen 


U. 8, NATIONAL MUSEUM 


THE QUARTER-CENTENNIAL ANNI- 
VERSARY OF THE OHIO ACADEMY 
OF SCIENCES 


Tue twenty-fifth annual meeting of the Ohio 
Academy of Science was held at the Ohio State 
University, Columbus, on Friday and Saturday, 
November 26 and 27, 1915, under the presidency 
of Professor J. Warren Smith, of Columbus. 

Owing to the anniversary character of the meet- 
ing the usual program of volunteer papers was -e- 
placed by a series of invited addresses, as follows: 

Presidential Address, ‘‘ Agricultural Meteorol- 

ogy,’’ Professor J. Warren Smith, United States 
Weather Bureau, Columbus. 
“Applied Meteorology and the Work of the 
Weather Bureau,’’ Dr. Charles F. Marvin, Chief 
United States Weather Bureau, Washington, D.C. 

‘‘The Relation of the Academy to the State and 


to the People of the State,’’ Dr. T. C. Mendenhall, 


Ravenna. 

‘‘Historical Sketch of the Ohio Academy of Sci- 
ence,’’ Professor William R. Lazenby, Ohio State 
University, Columbus. 

Reviews of Scientific Progress in the Quarter 
Century: 

‘‘Geology,’? Professor Frank Carney, Denison 
University, Granville. 

‘‘Botany,’’ Professor Bruce Fink, Miami Uni- 
versity, Oxford. 

‘‘Physics,’’? Professor Frank P. Whitman, West- 
ern Reserve University, Cleveland. 

‘‘Zoology,’’ Professor Edward L. Rice, Ohio 
Wesleyan University, Delaware. 

‘‘Chemistry,’’ Professor William McPherson, 
Ohio State University, Columbus. 

‘‘Archeology,’’ Professor G. Frederiek Wright, 
Oberlin College, Oberlin. 

At the supper, held on Friday evening at the Ohio 
Union, short addresses were given by visiting dele- 
gates from other scientific societies. Governor 
Willis had expected to be present and to speak, 
but was unavoidably prevented at the last mo- 
ment. 

Notice was received of the appointment of the 
following delegates; those marked with the aster- 
isk were present at the meeting. 


American Association for the Advancement of 
Science, 
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*Professor L. O. Howard, Washington, D. C. 
Boston Society of Natural History, 
*Professor Frederick C. Waite, Cleveland, O. 
Chicago Academy of Science, 
Dr. Frank C. Baker, Chicago, IIl. 
Indiana Academy of Science, 
*Dr. D. W. Dennis, Richmond, Ind. 
Mr. E. B. Williamson, Bluffton, Ind. 
Iowa Academy of Science, 
*Professor Herbert Osborn, Columbus, O. 
Dr. Charles R. Keyes, Des Moines, Ia. 
New York Academy of Science, 
Mr. Emerson MeMillin, New York City. 
Professor H. P. Cushing, Cleveland, O. 
Academy of Natural Sciences of Philadelphia, 
Dr. Howard Ayers, Cincinnati, O. 
Washington Academy of Sciences, 
*Professor Dayton C. Miller, Cleveland, O. 
*Dr. Charles F. Marvin, Washington, D. C. 
Cincinnati Section of the American Chemical So- 
ciety, 
Dr. Lauder W. Jones, Cincinnati, O. 
Dr. Alfred Springer, Cincinnati, O. 
Cincinnati Society of Natural History, 
Dr. DeLisle Stewart, Cincinnati, O. 
Columbus Audubon Society, 
*Professor J. C. Hambleton, Columbus, O. 
Miss Lucy Stone, Columbus, O. 
Denison Scientific Association, 
*Dr. Georgé Fitch McKibben, Granville, O. 
*Mr. Charles W. Henderson, Granville, O. 
Wooster University Scientific Club, 
. *Mr. Frank H. McCombs, Wooster, O. 
The Cuvier Press Club, 
Mr. James W. Faulkner, Cincinnati, O. 
Association of Ohio Teachers of Mathematics and 
Science, 
*Professor S. E. Rasor, Columbus, O. 
Ohio State University Scientific Association, 
Professor Karl D. Swartzel, Columbus, O. 
*Professor James R. Withrow, Columbus, O. 
Oxford Science Club, 
*Professor J. A. Culler, Oxford, O. 
Otterbein Science Club, 
*Mr. Richard M. Bradfield, Westerville, O. 
Baldwin-Wallace Science Seminar, 
*Professor E. L. Fullmer, Berea, O. 

The following members of the old Tyndall As- 
sociation, so potent in the scientific life of Co- 
lumbus and Ohio in the seventies and eighties, were 
also present by special invitation: 

Mr. H. N. P. Dole, Columbus, O. 

Mr. Martin Hensel, Columbus, O. 
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Mr. Curtis C. Howard, Columbus, O. 

Professor William R. Lazenby, Columbus, O. 

Dr. C. L. Mees, Terre Haute, Ind. 

Dr. T. C. Mendenhall, Ravenna, O. 

Dr. Sidney A. Norton, Columbus, O. 

Mr. D. E. Williams, Columbus, O. 

In the business session the most notable action 
was the adoption of a constitutional amendment, 
suggested at the previous annual meeting, by 
which the date of the annual meeting is changed 
from Thanksgiving to March or April, the exact 
date to be fixed by the executive committee. By 
vote of the academy the next meeting will be held 
in the spring of 1916. 

The trustees of the research fund announced a 
further gift by Mr. Emerson MeMillin, of New 
York, of $250 for the encouragement of the re- 
search work of the academy. 

As a result of the suggestions contained in the 
address by Dr. Mendenhall, on ‘‘The Relation of 
the Academy to the State and to the People of the 
State,’’ a committee on legislation was appointed, 
consisting of Dr. T. C. Mendenhall, chairman, Pro- 
fessor F. C. Waite and Professor Herbert Osborn. 

The previous affiliation of the academy with the 
Ohio Journal of Science was continued with minor 
modifications; but the incoming president was in- 
structed to appoint a committee to confer with 
the committee on legislation and to ‘‘ investigate 
carefully possible ways and means whereby the 
academy can successfully take over the Ohio Jour- 
nal of Science and how soon this can be done, the 
committee to report back to the academy at its 
next annual meeting.’’ President Hubbard ap- 
pointed Professor J. Warren Smith, chairman, 
Professor Frank Carney, Professor F. C. Waite, 
Professor J. S. Hine and Professor C. G. Shatzer. 

Forty-one new members were elected at the 
meeting. 

The officers and standing committees for 1915- 
1916 will be as follows: 

President—Professor G. D. Hubbard, Oberlin 
College. 

Vice-president for Zoology—Professor F. L. 
Landacre, Ohio State University. 

Vice-president for Botany—Professor M. E. 
Stickney, Denison University. 

Vice-president for Geology—Professor T. M. 
Hills, Ohio State University. 

Vice-president for Physics—Professor L. T. 
More, University of Cincinnati. 

Secretary—Professor E, L. Rice, Ohio Wesleyan 
University. 
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Treaswrer—Professor J. S. Hine, Ohio State 
University. 

Executive Committee, together with the pres). 
dent, secretary and treasurer, members e€2-Officio— 
Professor L. B. Walton, Kenyon College, and Pro. 
fessor C. G. Shatzer, Wittenberg College. 

Trustees of Research Fund—Professor W. R 
Lazenby, Ohio State University; Professor M. 3, 
Metcalf, Oberlin College; Professor N. M. Fenne- 
man, University of Cincinnati. 

Publication Committee—Professor J. H. Schaff. 
ner, Ohio State University; Professor C. H. Lake 
Hamilton; Professor L. B. Walton, Kenyon Col- 
lege. 

Library Committee—Professor W. C. Mills, Ohio 
State University; Professor F. O. Grover, Oberlin 
College; Professor J. A. Culler, Miami University. 


Epwakrp L. 
Secretary 
DELAWARE, OHIO 


THE TENNESSEE ACADEMY OF 
SCIENCE 


THE sixth meeting (fourth annual meeting) of 
the Tennessee Academy of Science was held on No- 
vember 26, 1915, at George Peabody College for 
Teachers, Nashville, Tenn. President W. E£. 
Myer presided. The following papers were read 
and discussed: 

‘*Why Potteries should be Established in West 
Tennessee,’ by Wilbur A. Nelson. 

‘*Preservation of Our Forests,’’ by R. 8. Mad- 
dox. 

‘Cause of the Stylolitiec Structure in the Ten- 
nessee Marble,’’ by C. H. Gordon. 

‘*Phosphate Rocks of Johnson County, Tenn.,’’ 
by Olaf P. Jenkins. 

‘The Evolution of Mississippi River Craft as 
Influenced by Geographic Conditions,’’ by Charles 
C. Colby. 

‘*Recent Results in Mathematical Astronomy,”’ 
by H. E. Buchanan. 

‘*An Irrigation Slide for Prolonged Observa- 
tion of Living Aquaties’’; (b) ‘‘A Simple 
Device for Aerating Aquaria’’; by Samuel M. 
Bain. 

‘Guessing as Influenced by Odd Numbers,” 
by F. B. Dresslar. 

‘‘Nature and Origin of the Holston Marble 
Formation in East Tennessee,’’ by C. H. Gordon. 

““The Ordination of Sciences in Education,” 
by R. I. Raymond. 

Memorial Sketches of Deceased Members: (4) 
‘‘Dr. William L. Dudley,’’ by L. C. Glenn; (>) 
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‘Dr, James A. Lyon,’’ by J. I. D. Hinds; (c) 

‘Mr, James H. Baird,’’ by S. Cecil Ewing. 
Annual address of the president: ‘‘The Prob- 

able Origin of the American Indian,’’ by W. E. 


Myer. 
The election of officers for the ensuing year 


resulted as follows: 

President, Samuel M. Bain, University of Ten- 
nessee, Knoxville, Tenn. 

Vice-president, Samuel M. Barton, University 
of the South, Sewanee, Tenn. 

Secretary, Roscoe Nunn, U. 8. Weather Bureau, 
1235 Stahlman Building, Nashville, Tenn. 

Treasurer, Archibald Belcher, Middle Tennessee 
State Normal School, Murfreesboro, Tenn. 

Editor, A. H. Purdue, State Geological Survey, 
Nashville, Tenn. 

The president appointed as members of the 
executive committee, J. I. D. Hinds, Castle 
Heights School, Lebanon, Tenn., and F. B. Dress- 
lar, George Peabody College for Teachers, Nash- 


ville, Tenn. 
RoscoE NUNN, 


Secretary 
NASHVILLE, TENN. 


SOCIETIES AND ACADEMIES 

THE BOTANICAL SOCIETY OF WASHINGTON 

THE one hundred and sixth regular meeting of 
the Botanical Society of Washington was held in 
the assembly hall of the Cosmos Club at 8 P.M., 
October 5, 1915. Thirty members and two 
guests were present. The following scientific pro- 
gram was given: 


Some Recent Investigations in Sugar-beet Breed- 
ing (with lantern): Mr. F. J. PRitcHarp. 

The speaker presented a large number of tables 
and figures based upon ten years’ experiments in 
sugar-beet breeding from which the following con- 
clusions were drawn: Differences in the size, total 
sugar content and percentage of sugar of indi- 
vidual beet roots show no evidence of inheritance. 
There is no correlation between percentage or 
quantity of sugar of roots of ordinary sizes and 
their yield of seed, nor between their yield of seed 
and the average percentage of sugar in their 
Progeny. Fluctuations in percentage and yield 
of sugar of beet families planted in progeny rows 
in alternation with check rows greatly exceed their 
real differences. The discontinuance of selection 
for one generation caused no deterioration, but 
Some apparent gain in percentage of sugar. No 
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improvement was obtained in yield or percentage 
of sugar from continuous selection. Both the 
good and the poor families transmitted average 
qualities. Fluctuations in percentage and yield 
of sugar are caused chiefly by irregularities of the 
soil. The nutritive conditions which favor the 
production of a large root cause a large tonnage 
of beets, but a low percentage of sugar. Even 
with a uniform stand certain rows and certain 
parts of the field produce a relatively small root 
and consequently a high percentage of sugar, 
while neighboring areas produce a large root and 
a low percentage of sugar. As the fluctuations 
in percentage and yield of sugar are large, they 
obscure real differences between varieties or fam- 
ilies but real differences may be distinguished by 
planting each variety or family a iarge number of 
times. 

Notes on Plant Parasitic Nematodes (with lan- 

tern): Mr. L. P. Byars. 

After a few introductory remarks concerning 
the general characteristics of the three groups of 
nematodes—the free living, animal parasitic, and 
plant parasitic—the speaker indicated some of 
the more important anatomical and life-history 
features of species belonging to the last group. 
Emphasis was laid on the economic importance of 
and present distribution of Tylenchus dipsaci, the 
bulb and stem-infesting nematode; Tylenchus tri- 
tici, a nematode living in wheat kernels; Aphe- 
lenchus armerodis, the violet bud organism; and 
Heterodera radicicola, the gall-forming nematode, 
all of which are parasites introduced into this 
country. Illustrations and drawings were used to 
show the speaker’s method of growing Hetero- 
dera radicicola in pure culture, and to indicate the 
effect of this parasite on its host. 

The First Washington Botanical Society: Mr. P. 

L. RICKER. 

While collecting material for the bibliography 
and biography in the forthcoming Flora of Wash- 
ington I first learned! of the existence of a Wash- 
ington Botanical Society organized on March 13, 
1817, with thirteen charter members, consisting of 
John Boyle, W. A. Bradley, Dr. John A. Brere- 
ton, Samuel Elliot, Jr., William Elliot, J. W. 
Hand, Dr. Henry Huntt, Maj. James Kearney, | 
Rev. Dr. James Laurie, Dr. Alexander MeWill- 
iams, J. M. Moore, John Underwood and George 
Watterson. Subsequently six additional mem- 


1 Coville, Frederick V., ‘‘Early Botanical Ac- 
tivity in the District of Columbia.’’ Records of 
the Columbia Historical Society, 5: 176-194. 1901. 
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bers were elected and three honorary members, 
consisting of Dr. Jacob Bigelow, Dr. William 
Darlington and Dr. William P. C. Barton. Meet- 
ings of the society were held until March 27, 
1826, when the society adjourned sine die. It was 
ordered that the library of the society be de- 
posited in the Washington Library. The her- 
barium was placed under the care of Dr. McWill- 
iams, but its subsequent disposition has not been 
learned. The records of the society eventually 
found their way into a local second-hand book 
store and were presented to the late Dr. Lester F. 
Ward in 1883, remaining in his possession until 
his death, when his library was given to Brown 
University. After correspondence with the li- 
brarian of Brown University to learn if the rec- 
ords were there, formal request was made to the 
trustees of Brown University by the secretary of 
this society for the return of the records to 
Washington, which request was granted. The 
proceedings of the meetings for the first few years 
show considerable progress in the study of the 
local flora and offer much interesting historical 
data. 


The fifteenth annual meeting of the Botanical 
Society of Washington was held in Room 33, 
West Wing, New Department of “Agriculture 
Building at 1:30 P.M., October 19, 1915, with 
twenty-four members present. The report of the 
executive committee showed the following facts 
concerning the activities of the society for the 
preceding year: Average attendance of seventy- 
three members and guests. Seven members were 
lost during the year, one by resignation and six 
by change of residence. Eighteen new members 
were elected, making a total net membership of 
one hundred and forty-three. One joint meeting 
was held with the Washington Academy of Sci- 
ences. Twenty-one formal scientific papers were 
presented and the following visiting botanists were 
entertained: Professor J. C. Bose, Drs. Camillo 
Schneider, F. Kolpin Ravn, Otto Appel and Gen- 
taro Yamada. 

The customary reports were presented and ap- 


: proved and the following officers elected for the 


ensuing year: President, Professor A. 8. Hitch- 
cock; Vice-president, Dr. J. W. T. Duvel; Record- 
ing Secretary, Chas. E. Chambliss; Corresponding 
Secretary, W. E. Safford; Treasurer, Dr. C. E. 
Leighty; Vice-president in Washington Academy 
of Sciences, Dr. R. H. True. 

PERLEY SPAULDING, 


Corresponding Secretary 
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THE ANTHROPOLOGICAL SOCIETY oF WASH. 
INGTON 
AT the 490th meeting of the society, held No- 
vember 2, 1915, Dr. Walter Hough Spoke op 
‘Progress in Anthropology in California,’’ He 
showed how means of transportation and food and 
water supplies influenced the direction of migra. 
tions in California. The entire Pacific coast was 
described as a swarming place of tribes offering 
perplexing problems to the ethnologist. Among 
others, Bancroft, Lummis and Cowan, have made 
contributions in this field. The great museum eo). 
lections in San Francisco and Los Angeles were 
described and the important researches of Kroeber 
and others at the University of California; als 
a study of the 400 shell mounds of San Francisco 
bay made by Gifford, Nelson and Waterman. The 
exhibits at the expositions have been previously 
described before the society. 


AT the 491st meeting of the society, held De 
cember 7, 1915, Mr. Francis LaF lesche read a 
paper on the ‘‘Right and Left in Osage Rites,’’ 
The Osage, in the early days of their tribal or- 
ganization, believed that all life proceeded from 
the fructifying union of the sky and the earth 
and founded their gentile organization upon this 
concept. They divided the people into two parts, 
the ‘‘Tsi-zhu’’ (household), representing the sky, 
and the ‘‘Ho*-ga’’ (sacred), representing the 
earth. They likened the tribe to a living man 
facing the east, the Tsi-zhu division being on the 
north, the Ho®-ga on the south. When organizing 
a war party, however, the position of the village 
was changed so that the symbolic man faced to 
the west. All ceremonial movements were made 
with reference to the right and left sides. The 
same idea determined the placing of symbolic 
articles used in the ceremony and appeared in the 
daily customs of the people. 

In discussing the paper, Miss Alice ©. 
Fletcher and Messrs. Hodge, Swanton, Fewkes, 
Mooney and Michelson referred to similar con- 
cepts and organizations in other tribes, as among 
the Hopi of the south and the Piegan of the 
north. Several thought that the origin of 6 as 4 
ceremonial and sacred number had reference to 
the six ‘‘cardinal points,’’ north, south, east, 
west, up, and down. Explanations were also sug 
gested for the preference given the left hand in 
these ceremonies. The sky concept possibly had 
a religious significance. 

DANIEL FOLKMAR, 
Secretary 
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